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CHAPTER  I. 

In  reprinting-  these  lectures  I  have  added  a  few  notes 
where  I  thoug-ht  that  further  facts  might  be  of  interest,  but 
the  lectures  themselves  have  not  undergone  any,  or  only  a 
few  verbal,  alterations.  In  these  lectures  my  aim  was  not  so 
much  to  detail  original  work — which  is,  I  think,  best  g-iven  in 
special  papers,  in  which  the  methods  employed  and  the  results 
obtained  can  be  g-one  into  in  detail — as  to  summarize  and  give 
uniformitj^  to  the  knowledge  which  has  been  g-ained  by  the 
work  of  many  observers  during-  the  last  few  j^ears.  Of  late 
years  a  certain  antagonism  has  arisen  between  bacteriologists 
working  in  laboratories  and  clinical  observers  who  do  not 
possess  a  practical  knowledge  of  bacteriology.  The  bacteriolo- 
gist directing  his  attention  mainl^^  to  the  bacteria,  has  tended 
unduly  to  overestimate  the  importance  of  these  organisms; 
while  the  clinician,  looking  at  the  matter  from  the  side  of  the 
body,  has  realized  that  an  infective  disease  is  a  complex  pro- 
cess, and  has  too  often  underestimated  the  importance  of  the 
causal  organisms.  As  one  who  has  studied  the  subject  from 
both  points  of  view,  though  more  from  the  clinical  than  the 
bacteriological  side,  I  have  naturallj'^  directed  my  efforts  to 
the  attempts  to  reconcile  the  apparently  conflicting  evidence, 
and  in  the  present  lectures  I  have  tried  to  estimate,  as  fairly 
as  I  can,  the  relative  importance  of  the  various  factors  which 
come  into  play  in  the  production  of  suppuration  and  septic 
diseases.  When  all  has  been  done  we  shall  see  how  much  we 
are  still  in  the  dark  as  regards  these  processes;  but  it  is  only 
by  summing  up  our  knowledge  from  time  to  time  that  we  can 
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realize  Avliat  we  have  gained,  what  are  the  points  whicli  most 
urgently  require  elucidation,  and  what  direction  future  in- 
vestigations should  take. 

The  history  of  this  subject  from  the  early  publications  by 
Sir  Joseph  Lister  down  to  the  present  time  is  one  of  very 
great  interest,  as  being  the  history  of  the  groundwork  of  the 
great  revolution  in  surgery  of  modern  times,  but  it  would  take 
up  more  space  than  I  have  at  my  disposal.  I  may,  however, 
indicate  the  three  great  landmarks  in  the  development  of  our 
knowledge. 

The  first  landmark  of  importance  with  regard  to  our  pres- 
ent views  on  this  matter  is  the  first  papers  by  Sir  Joseph  Lister 
on  antiseptic  surgery.  At  that  time,  and  for  some  years 
afterward,  little  or  nothing  was  known  as  to  the  different 
species  of  micro-organisms  and  their  different  effects,  and  con- 
sequently they  were  only  spoken  of  in  general  terms. 

Sir  Joseph  Lister's  earliest  views  may  be  summed  up  as 
follows:  It  is  the  putrefaction  of  the  discharges  from  a  wound 
that  leads  directly  or  indirectl}'  to  suppuration  and  septic  dis- 
eases; the  causes  of  putrefaction  are  micro-organisms  which 
enter  the  wound  from  without,  for — with  a  few  rare  excep- 
tions, such  as  osteomyelitis — suppuration  does  not  follow  in- 
juries where  the  skin  remains  unbroken  and  healthy;  hence, 
an  essential  part  of  the  treatment  of  wounds  must  be  to  pre- 
vent the  entrance  of  these  organisms  from  without. 

While  the  great  majority  of  the  cases  treated  on  these 
principles  supported  his  views,  the  absence  of  putrefaction 
and  of  suppuration  and  septic  disease  going  hand  in  hand, 
cases  every  now  and  then  occurred  which  led  Sir  Joseph  Lister 
to  see  that  this  was  probably  not  the  whole  truth.  Thus,  he 
found  that  the  application  of  too  much  and  too  strong  carbolic 
acid  to  a  wound,  instead  of  improving  matters,  was  in  some 
cases  followed  by  suppuration.  From  this  and  similar  ob- 
servations he  came  to  the  conclusion  that  the  irritation  of  the 
antiseptic  itself,  if  sufficient!}^  severe  and  long-continued,  can 
cause  suppuration.  In  other  cases,  again,  he  found  that  sup- 
puration sometimes  occurred  when  the  discharge  did  not  have 
free  exit,  and  this  he  ascribed  to  nervous  agencies  brought 
into  play  by  the  tension  thus  excited.  For  these  reasons  he 
came  somewhat  later  to  the  conclusion  that  there  are  three 
causes  of  suppuration  in  wounds,  viz.:  (1)  Suppuration  from 
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putrefaction  of  the  discharg-es — by  far  the  most  frequent  and 
severe  form:  (2)  suppuration  caused  by  tlie  antiseptic  em- 
ployed— ''antiseptic  suppuration;"  and  (3)  suppuration  from 
tension. 

At  this  period,  and  for  some  time  later,  the  view  was  still 
held  that  it  was  the  putrefaction  of  the  discharg-es,  or  rather 
the  organisms  which  caused  the  putrefaction,  which  led  to  the 
occurrence  of  suppuration;  and  the  tests  used  to  ascertain 
whether  the  antiseptic  treatment  had  been  successful  or  un- 
successful in  its  object,  were — the  smell  of  the  discharge  or 
dressings,  the  absence  or  presence  of  putrefactive  odor,  and, 
at  a  later  period,  the  blackening  of  the  protective  where 
fermentation  had  occurred,  due  to  the  formation  of  sulphide 
of  lead.  Cases,  however,  occurred  from  time  to  time  in  which 
wounds  suppurated  without  any  reason  for  supposing  that 
either  tension  or  the  iri-itation  of  the  antiseptic  were  at  work, 
and  yet  where  there  was  no  putrefactive  odor  and  no  black- 
ening of  the  protective,  and  it  thus  became  evident  that  in 
some  cases,  at  any  rate,  the  organisms  which  caused  suppura- 
tion were  not  necessarily'  the  same  as  those  which  caused 
putrefaction.  It  was  the  knowledge  of  this  fact  which  led 
me,  in  my  book  on  "Antiseptic  Surgery,"  to  use  the  term 
"  fermentation  "'  of  the  discharges  from  the  wound,  rather 
than  the  word  "  putrefaction,"  for  I  assumed  that  all  organ- 
isms cause  some  alteration,  and  most  of  them  some  fermenta- 
tion, in  the  soil  in  which  they  grow,  and  thus  I  left  the  ques- 
tion as  to  the  exact  fermentative  action  of  the  pyogenic 
organisms  undetermined. 

Important  observations  then  followed  in  German}'  as  to 
the  presence  of  bacteria  in  wounds  treated  aseptically.  These 
observations  were,  however,  always  open  to  the  objection  that 
the  aseptic  treatment  had  not  been  properly  carried  out;  but 
this  objection  was  removed  when,  on  examining  wounds  treated 
by  Sir  Joseph  Lister,  I  found  that  in  a  certain  number  of  them 
organisms  were  really  present.  I  found  that  it  was  onlj',  as 
a  rule,  when  the  dressings — carbolic  gauze — had  been  left  on 
for  several  days  at  a  time  that  these  organisms,  which  belong 
to  the  class  of  micrococci,  made  their  appearance  in  the 
wounds.  I  have  recently  found  that  the  org-anisms  which 
usuallj'  appear  are  those  forms  of  micrococci  which  are  the 
most  constant  inhabitants  of  the  surface  of  the  skin,  and 
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which  are  non-parasitic.  It  was  only  in  a  few  instances  that 
the  more  hurtful  forms  entered,  and  in  these  cases  their  pres- 
ence was  g-enerallj^  indicated  b^^  suppuration,  etc.  Bacilli  are 
never  found  in  wounds  covered  with  carbolic  dressings,  pro- 
vided the  treatment  has  been  carried  out  properly.  The  en- 
trance of  these  cocci  can  be  avoided  by  frequent  dressings, 
and  by  washing*  the  skin  over  and  beyond  the  whole  extent  of 
the  dressings  when  changing  them.  They  gain  an  entrance 
"by  growing  in  the  discharge  beneath  the  dressing,  and  so 
spreading  into  the  wound,  and  also  b^^  gr-owing  in  the  super- 
ficial but  dead  layers  of  the  epithelium,  which  protects  them 
from  the  antiseptic  in  the  gauze. 

About  this  time  (1879)  observations  were  also  being  made 
as  to  the  presence  of  micrococci  in  abscesses.  Billroth  found 
micrococci  in  a  large  portion  of  the  acute  abscesses  which  he 
examined,  and  Recklinghausen,  Klebs,  and  others  had  often 
found  micrococci  in  the  pus  of  acute  osteomyelitis.  I  found, 
by  cultivation  in  cucumber  infusion,  micrococci  in  a  certain, 
though  small,  proportion  of  cases,  and  for  that  reason  I  was 
inclined  at  the  time  to  look  on  their  presence  as  more  or  less 
accidental. 

The  second  great  landmark  was  the  research  by  Professor 
A.  Ogston,  of  Aberdeen,  on  micro-organisms  in  abscesses. 
This  research  threw  a  great  deal  of  hght  on  this  matter,  and 
Ogston's  results  are  the  basis  of  the  more  recent  work  on  the 
organisms  of  suppuration.  He  examined  the  pus  from  a  large 
number  of  abscesses  microscopically,  and  found  that  micro- 
cocci were  invariably  present  in  acute  abscesses,  and  in  a  few 
instances  in  certain  situations  bacilli  were  also  found.  Ogston 
further  described  two  different  kinds  of  cocci  under  the  terms 
staphylococci  and  streptococci,  according  to  the  grouping  of 
the  organisms,  and  he  pointed  out  the  frequent  association  of 
the  former  with  closed  abscesses,  and  of  the  latter  with  ery- 
sipelatous  processes.  He  concluded  from  his  experiments  that 
these  cocci  were  the  cause  of  the  abscesses,  and  also  that  ery- 
sipelas, pyaemia,  and  septicasmia  were  the  work  of  the  same 
organisms. 

Ogston's  statements  were,  in  the  main,  soon  confirmed  by 
a  number  of  observers,  and  shortly  afterward  Fehleisen  demon- 
strated the  streptococcus  of  erysipelas,  and  its  causal  relation 
to  that  disease.     Following  on  this,  Loeffler  and  Becher  de- 
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scribed  a  coccus  (really  the  staphylococcus  p3'og'enes  aureus)  as 
the  causal  agent  of  acute  osteomyelitis,  and  thej^  were  at  first 
inclined  to  reg-ard  it  as  a  specific  org-anism,  and  different  from 
those  usually  found  in  pus.  This  last  conclusion,  however, 
soon  proved  to  be  erroneous. 

The  third  landmark  is  Rosenbach's  work  on  the  micro- 
org-anisms  in  infective  diseases  of  wounds,  published  in  1884, 
a  work  which  still  forms  the  chief  basis  of  our  present  knowl- 
edg-e  of  the  subject.  He  demonstrated  several  different  varie- 
ties of  pyog'enic  org-anisms,  studied  their  characteristics,  and 
finally  showed  their  causal  connection  with  suppuration. 
Rosenbach's  work  has  been  amply  confirmed  by  subsequent 
observers,  and  other  p3'og'enic  organisms  have  been  found, 
and  many  facts  added  with  reg-ard  to  their  mode  of  action. 


CHAPTER  11. 

INTRODUCTORY   REMARKS. 

In  studying"  the  effects  of  pathogenic  bacteria  on  animals, 
we  frequently  see  great  differences  between  the  effects  of  the 
same  bacteria  on  different  species  of  animals,  and  even  on  the 
same  species  under  varying-  conditions.  Inoculate  g"uinea-pigs 
with  tubercle  bacilli  and  we  constantly  produce  a  rapid  and 
g-eneral  disease,  which  has  little  or  no  tendency  to  remain 
localized,  and  no  tendency  to  undergo  spontaneous  cure;  we 
are  therefore  naturally  temiDted  to  look  on  the  bacilli  as  the 
only  noteworthy  factor  in  the  causation  of  the  disease,  and  to 
think  that  with  the  discovery  of  the  bacillus  the  etiology  of 
the  disease  has  been  settled.  On  the  other  hand,  if  we  turn 
our  attention  to  man,  we  see  that  opportunities  for  infection 
with  tul)ercle  bacilli  are  frequently  present  without  being"  fol- 
lowed by  infection;  that  the  disease  assumes  a  variety  of 
forms  under  a  variety  of  external  conditions;  that  it  has  com- 
paratively little  tendency  to  become  generalized;  and  that  it 
has  a  strong  tendency  to  cease  either  spontaneously  or  under 
the  influence  of  treatment  not  directed  immediately  against 
the  parasites.  It  cannot  be  a  matter  of  surprise  if,  under 
these  circumstances,  the  clinical  observer  concludes  that  the 
etiology  of  the  disease  has  not  been  solved  by  the  discover3' 
of  the  bacillus,  or  that  he  is  inclined  to  regard  the  organism 
as  a  very  insignificant  factor  in  its  causation,  or  even  as  a 
secondary,  and  perhajis  unnecessary,  accompaniment. 

The  fact  is,  however,  that  in  these  diseases  we  have  two 
opposing"  forces  before  us — on  the  one  side  the  bacteria,  on 
the  other  the  body;  and  these  forces  are  by  no  means  alwaj^s 
equally  matched ;  nor  do  they  always  bear  the  same  relation 
to  each  other  in  different  species  of  animals.  In  some  animals 
the  bacteria  are  more  powerful  than  the  body,  the  resistance 
on  the  part  of  the  bod^'  being  scarceh^  if  at  all,  evident;  in 
other  species  of  animals  the  same  bacteria  are  much  weaker 
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than  the  body,  and  if  they  succeed  in  entering"  the  animal 
organism  at  all  they  only  do  so  by  the  aid  of  other  conditions; 
and  Avhen  these  conditions  cease  to  act  the  bacteria  again  die 
out.  In  extreme  cases  these  conditions,  by  determining  the 
seat  and  exact  nature  of  the  resulting  disease,  are  apt  to  g-ive 
rise  to  the  erroneous  belief  that  thej'  are  the  essential  ones. 

This  is  well  illustrated  not  only  by  the  example  g-iven,  but 
also  \iy  the  case  of  anthrax.  Introduce  a  single  anthrax 
bacillus  into  a  guinea-pig  and  the  animal  dies  with  certainty 
of  a  general  disease,  with  only  oedema  at  the  seat  of  inocula- 
tion. On  the  other  hand,  introduce  anthrax  bacilli  into  rats, 
and  we  have  a  ver^'  different  result,  and  one  which  varies 
according-  to  the  age  of  the  animal  and  the  other  conditions 
of  the  experiment.  The  result  of  the  injection  of  a  number  of 
these  bacilli  into  a  young  rat,  for  example,  is  that  the  animal 
becomes  \qvj  ill,  it  may  be,  in  some  cases,  even  dies,  while 
there  is  a  production  of  sero-purulent  fluid  at  the  seat  of  in- 
oculation. The  older  the  rat,  up  to  a  certain  point,  the  less 
are  the  general  sj'mptoms  manifest,  the  thicker  is  the  pus 
which  is  formed  at  the  seat  of  injection,  and  the  sooner  do  the 
anthrax  bacilli  die  out. 

In  spite  of  these  different  results  we  must  none  the  less 
admit  that  in  each  case  the  bacillus  was  the  essential  cause  of 
the  disease,  the  difference  in  the  characters  of  the  disease  being 
due  to  differences  in  the  strength  of  the  opposing  forces.  In 
the  case  of  the  guinea-pig  infected  with  anthrax,  the  bacillus  is 
so  much  more  powerful  than  the  body  that  the  S3^mptoms  of 
resistance  on  the  part  of  the  latter  are  completely  obscured. 
In  the  case  of  the  rats,  on  the  other  hand,  the  opposing  forces 
are  more  or  less  equal  in  strength,  and,  consequently,  other 
conditions,  such  as  age,  seat  of  inoculation,  etc.,  come  into 
play  and  modify  the  character  of  the  disease. 

Duclaux,  in  his  work,  "  Le  Microbe  et  la  Maladie,"  mentions 
an  excellent  example  of  the  part  played  by  other  factors  in 
relation  to  infection.  The  itch  of  domestic  animals  is  produced 
by  an  acarus  which  is  almost  visible  to  the  naked  e^^e;  it  lives 
in  the  superficial  layers  of  the  skin.  According  to  the  experi- 
ments of  Delafond  and  Bourgingnon,  the  acarus,  when  placed 
on  the  skin  of  well-nourished  and  healthy  animals,  cannot  take 
root  or  form  colonies.  Sheep  cannot  be  artificially  inoculated 
with  scab,  but  if  thev  are  first  submitted  to  unsuitable  condi- 
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tions  as  regards  nourishment  and  stabling,  such  as  would 
debilitate  them,  the  acarus  can  be  v^ery  readily  implanted,  and 
it  flourishes  so  long  as  the  animals  are  kept  in  this  unhealthy 
state.  If,  however,  the  nutrition  of  the  animals  is  improved, 
if  their  stalls  are  cleaned  and  well  aired,  then,  without  anj" 
treatment  against  the  acarus,  the  itch  disappears  and  the  ani- 
mal becomes  clean. 

Another  excellent  example  is  that  of  pebrine  and  flacherie, 
pebrine  attacking  silk  worms  irrespective  of  their  state  of 
health  or  the  existence  of  predisposition,  and  flacherie  chiefly 
attacking  worms  whose  digestive  apparatus  is  weakened  by 
previous  disease  or  hereditj'. 

In  our  surgical  work  we  have  to  do  with  two  diseases 
which  illustrate  in  a  very  marked  manner  the  action  of  the 
various  conditions  necessary  for  their  production.  These  are : 
local  tubercular  affections,  and  suppuration  with  its  allied  dis- 
eases. I  had  at  first  intended  to  discuss  both  these  diseases 
from  this  point  of  view,  and  such  a  discussion  would  have  led 
to  important  deductions  as  regards  treatment,  especially  in 
the  case  of  the  tubercular  surgical  affections;  but  when  I  came 
to  put  the  material  together,  I  found  that  it  was  far  too  great 
for  the  time  at  my  disposal,  and  I  therefore  resolved  to  limit 
myself  to  a  short  sketch  of  the  present  state  of  our  knowledge 
with  regard  to  suppuration  and  septic  diseases,  with  especial 
reference  to  the  various  conditions  on  the  part  of  the  bodj^ 
and  on  that  of  the  organisms,  which  are  of  importance  in  the 
commencement  and  continuance  of  these  affections.  And  I 
may  at  once  say  that,  as  regards  suppuration,  I  shall  only 
refer  to  the  acute  form,  the  question  of  chronic  suppuration 
being  intimately  bound  up  with  that  of  surgical  tubercular 
diseases,  and  differing  greatly  in  its  etiology  and  pathology 
from  the  other. 

Description  of  the  Pyogenic  Organisms. — Before  going 
into  further  details  on  this  subject,  it  will  be  most  convenient 
to  g'lance  briefly  at  the  various  organisms  which  have  been 
found  in  association  with  acute  suppuration.  These  organ- 
isms are  distinguished  from  each  other  by  their  microscopical 
appearance,  their  characters  on  cultivation,  and  their  effects 
on  animals.  The  information  obtained  by  means  of  the  micro- 
scope is  not  much ;  in  fact,  beyond  telling  us  whether  we  have 
to  do  with  bacilli  or  with  cocci,  and  whether  we  have  to  do 
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with  streptococci  or  staph^'lococci,  the  microscope  does  not 
aid  us.  In  order  to  obtain  more  precise  information  it  is  neces- 
sary to  employ  various  methods  of  cultivation,  and,  fortunately, 
as  some  of  the  organisms  produce  pigment  while  others  do 
not,  as  some  liquefy  gelatin  and  others  do  not,  and  so  on,  we 
g-et  further  information  of  great  value  as  reg-ards  the  species 
l^resent.  In  some  cases  also  it  is  necessary  to  resort  to  the 
stud}'  of  their  effects  on  animals,  in  order  to  ascertain  the  ex- 
istence of  any  differential  characters  hetweeri  the  org-anisms 
present. 

1.  Staphylococcus  Pyogenes  Aureus. 

This  is  the  organism  most  commonlj^  present  in  acute  sup- 
puration. As  the  name  implies,  the  org'anisms  are  cocci  which 
tend  to  arrange  themselves  in  the  form  of  bunches  (Fig.  1). 
They  grow  readily  at  the  ordinary  summer  temperature,  but 


Fig,  1.— Staphylococcus  Pyogenes  Aureus  (after  Fliigge) 

most  rapidly  above  30°  C.  When  grown  in  g-elatin  thej^  soon 
cause  liquefaction  of  that  medium,  witii  the  development  of 
an  orange-colored  deposit.  When  grown  on  agar  kept  at  the 
body  temperature,  we  see,  even  after  twentj'-four  hours,  a 
whitish  or  light  j^ellow  opaque  layer  at  the  point  of  inocula- 
tion, which  soon  becomes  more  distinct,  and  of  a  bright  orange- 
yellow  color.  On  potatoes  it  grows  very  readily,  and  presents 
the  same  appearance.  These  organisms  j)eptonize  albumen 
very  energetically;  they  also  give  rise  to  a  peculiar  sweaty 
odor,  like  that  of  decaying-  starch.  They  retain  their  vitalitj- 
in  cultivations  for  a  long-  time,  and  in  the  dry  state  the}-  re- 
main alive  for,  at  any  rate,  some  weeks. 

Injection  of  these  organisms  into  animals  gives  varying- 
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results,  according-  to  the  number  injected  and  the  other  condi- 
tions of  the  experiment;  but,  in  the  case  of  rabbits,  it  is  com- 
paratively easy,  on  subcutaneous  injection,  to  produce  sup- 
puration; on  intravenous  injection,  to  set  up  abscesses  in  the 
kidneys  and  also  in  other  organs;  and  on  injury  to  bone,  to 
cause  suppuration  in  connection  with  the  injured  part.  Injec- 
tion of  moderate  quantities  of  the  cultivations  into  the  knee- 
joints  of  rabbits  usually  causes  acute  inflammation  with 
suppuration,  and  ultimately  the  death  of  the  animals;  and  in 
the  case  of  dogs,  abscesses  result,  but  not  as  a  rule  death. 
This  org-anism  is  the  same  as  that  described  in  acute  osteo- 
mj'elitis,  and  at  first  supposed  to  be  the  specific  organism  of 
that  disease. 


2.  Staphylococcus  Pyogenes  Albus. 

This  org-anism  resembles  the  former  in  its  conditions  of  life 
outside  the  bod^^,  in  the  character  of  its  cultivations,  and  in  its 
effects  on  animals,  but  it  produces  no  pigment.  As  regards 
its  effects  on  animals,  it  is  generally  stated  to  be  less  virulent 
than  staphylococcus  pyogenes  aureus ;  but  my  own  experience 
is  that,  on  the  contrary,  it  is  rather  more  virulent. 

3.  Staphylococcus  Pyogenes  Citreus. 

This  org-anism,  like  the  former,  liquefies  g-elatin,  and 
g-rows  both  at  the  bod3^  and  the  summer  temperature.  After 
g-rowing  for  twenty-four  hours  on  agar  kept  at  the  body  tem- 
perature, the  cultivations  present  a  light  yellow  color,  indis- 
tinguishable at  that  period  from  cultivations  of  aureus;  the 
latter,  however,  soon  become  darker,  and  orang-e-yellow  in 
color,  while  citreus  remains  of  a  light  yellow  or  citron  color. 
In  both  species  the  development  of  pigment  only  occurs  where 
the  colonies  are  in  contact  with  air.  The  pathogenic  properties 
of  citreus  are  said  by  Passet  to  resemble  those  of  aureus  and 
albus,  thoug-h  it  is  not  quite  so  virulent,  abscesses  following 
subcutaneous  injection  and  injection  into  the  knee-joint,  while 
deposits  in  the  kidney  occur  after  injection  into  the  veins.  In 
my  own  experience  these  organisms  have  proved  much  less 
virulent  than  aureus  or  albus. 
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4.  Streptococcus  Pyogenes. 

These  organisms  are  also  cocci,  which  are  arranged  in  cliains 
often  of  great  length  (Fig.  2).  They  grow  very  slowly  on  the 
ordinarj^  culture  media  at  the  summer  temperature,  but  with 
greater  rapidity  at  the  temperature  of  the  hod}'.  On  gelatin 
they  form  small  colorless  round  colonies,  hut  these  do  not 
spread  to  an}-  appreciable  extent  on  the  surface  of  the  gela- 
tin.     On  agar  kept  at  the  body  temperature,  they  have  a 
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Fig.  2.— Streptococcus  Pyogenes  (from  a  photomicrograph,  by  Mr.  Andrew  Pringle). 

tendency  to  grow  in  small  points,  which  may  attain  the  size 
of  a  pin's  head ;  but,  on  the  whole,  the  growth  is  verj^  slow, 
and  when  sown  on  agar  in  the  form  of  lines  the  growth  does 
not,  even  after  weeks,  attain  a  greater  breadth  than  two  or 
three  mm.  They  do  not  liquefy  gelatin,  but  they  exert  an 
energetic  peptonizing  action  in  the  absence  of  oxygen. 

When  injected  subcutaneously  into  rabbits,  unless  consid- 
erable numbers  are  introduced,  the  result  is  only  a  slight  and 
transient  redness;  when  larger  quantities  are  employed,  it  is 
said  by  some  authors  that  small  circumscribed  abscesses,  re- 
sembling chronic  abscesses,  are  formed.     When  injected  into 
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the  knee-join-t  or  fnto  the  pleura  of  rabbits,  they  at  first  cause 
sliglit  inflammatory''  effusion,  which,  however,  soon  becomes 
absorbed  without  furtlier  bad  consequences.  Rosen bacli  was 
inchned  to  thinly  that  this  organism  differs  from  the  form  ob- 
tained by  Fehleisen  from  cases  of  erysipelas,  but  that  is  a 
subject  to  which  we  shall  presently  allude. 

When  these  streptococci  are  injected  into  the  veins  of  rab- 
bits after  injury  to  the  valves  of  the  heart,  endocarditis  is  set 
up.  Loeffler  isolated  a  streptococcus  {8r.  articulorum)  in  cer- 
tain cases  of  diphtheria,  which  caused,  when  injected  into  the 
blood  stream,  suppuration  in  various  joints;  and  similar  joint 
affections  have  been  said  to  occur  after  injection  of  streptococ- 
cus pyogenes,  but  this  observation  is  doubtful. 

5.  Micrococcus  Pyogenes  Tenuis. 

This  species  is  of  rare  occurrence,  in  fact  Rosenbach  only 
met  with  it  three  times.  On  agar  it  forms  an  extremely  deli- 
cate, almost  invisible,  layer.  The  individual  cocci  are  irregular 
in  shape,  and  larger  than  the  preceding  forms.  No  experi- 
ments have  been  made  on  animals. 

6.  Rosenbach's  Oval  Coccus. 

Rosenbach  found  an  oval  coccus  in  one  case  of  acute  sup- 
puration, which  rapidly  liquefies  gelatin  and  causes  suppura- 
tion when  injected  into  the  eyes  of  rabbits.  This  organism 
has  not  been  further  studied  nor  has  it  as  yet  received  a  name. 

7.  Staphylococcus  Cereus  Albus. 

This  organism  was  found  in  abscesses  by  Passet.  It  forms 
a  dull,  white,  wax-like  layer  on  the  surface  of  gelatin,  and 
grayish- white  patches  on  potatoes.  Its  name  is  derived  from 
the  appearance  of  the  growth  on  gelatin,  on  which  the  in- 
dividual colonies  look  like  drops  of  wax.  It  is  not  pathogenic 
in  rabbits. 

8.  Staphylococcus  Cereus  Flavus. 

This  organism  was  also  found  by  Passet,  and  closely  re- 
sembles the  foi'mer,  with  the  exception  that  the  cultivations 
have  a  beautiful  citron-yellow  color.  It  is  not  pathogenic  in 
rabbits. 
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9.  Passet's  Pseudo-Pneumococcus. 

Passet  has  also  found  an  org-anism  in  the  pus  of  acute  ab- 
scesses, which  closeh'  resembles  Friedlaender's  pneumococcus. 
This  organism  forms  g-ra^'ish-white  semicircular  elevations 
on  the  surface  of  g-elatin,  which  may  attain  the  size  of  pin 
heads.  In  the  early  stag-e  of  g-rowth  it  is  indistinguishable 
from  Friedlaender's  pneumococcus,  but  at  a  later  period  marked 
differences  between  the  two  can  be  made  out,  and  that  not 
only  as  regards  the  mode  of  growth,  but  also  as  regards  the 
effects  on  animals.  In  the  case  of  the  pneumococcus,  growth 
occurs  not  onlj'  on  the  surface  of  the  jelly,  but  also  along  the 
entire  length  of  the  needle  track;  in  the  case  of  this  organism 
growth  occurs  only  at  the  surface,  the  organism  being  thus  a 
typical  aerobe.  As  regards  the  effects  on  animals,  the  pyo- 
genic organism,  when  injected  into  the  pleural  cavity  of  mice 
and  rabbits,  causes  pleuritis;  and  when  injected  subcutane- 
ously,  leads,  in  many  instances,  to  the  formation  of  abscesses 
in  the  same  animals.  On  the  other  hand,  Friedlaender's  pneu- 
mococci  are  not  pathogenic  in  rabbits. 

10.  Staphylococcus  Flavescens. 

This  organism  was  found  in  an  abscess  by  Babes,  and  oc- 
cupies an  intermediate  position  between  aureus  and  albus. 
On  nutrient  jelly  it  forms  a  colorless  layer,  and  liquefies  the 
gelatin;  on  agar  the  growth  becomes  j'^ellow  after  about 
eight  days.  It  kills  mice,  sometimes  causing  abscesses,  and 
sometimes,  when  in  larger  doses,  septiccemia. 

11.  Bacillus  Pyogenes  Fcetidus. 

Passet  found  this  organism  in  an  abscess  in  the  neighbor- 
hood of  the  rectum.  It  is  a  bacillus  which  grows  on  nutrient 
jelly,  forming  a  delicate  white  or  grayish  layer  on  the  surface, 
but  it  does  not  liquefy  the  gelatin.  Its  growth  on  agar  and 
potatoes  has  the  appearance  of  a  light  brown  glistening  laj^er, 
which  has  a  very  foul  smell;  in  milk  this  smell  is  not  pro- 
duced. Traces  of  the  cultivation  inoculated  into  mice  do  no 
harm;  the  injection  of  several  droi)s  causes  septicaemia.  In- 
jection of  about  ten  minims  of  an  emulsion  of  the  cultivation 
into  a  guinea-pig  causes  an  abscess  in  which  the  bacilli  alone 
were  found.     The  organism  was  not  pathogenic  in  rabbits. 
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12.  Pneumonia  Coccus. 

In  some  cases  of  empyema  occurrbig-  after  acute  pneumo- 
nia, the  organism  found  in  the  pus  is  the  pneumonia  coccus 
described  by  A.  Fraenkel,  and  regarded  by  him  as  by  far  the 
most  frequent  cause  of  pneumonia.  On  the  other  hand,  in 
ordinary  empyema,  not  in  association  with  acute  pneumonia, 
only  the  ordinary  pyog-enic  cocci  are  present. 

Other  Organisms. — One  or  two  other  org-anisms  have  been 
described  in  acute  abscesses,  but  as  they  are  of  no  importance 
I  need  not  take  up  time  in  describing*  them. 

13.    GONOCOCCUS. 

The  g"onococcus  is  constantly  present  in,  and  is  undoubtedly 
the  cause  of,  acute  gonorrhoea.  The  cocci  occur  in  pairs  or 
groups,  the  individuals  not  being  completely  spherical,  but 
flattened  on  their  opposed  surfaces.  This  appearance  was  at 
first  supposed  to  be  characteristic  of  the  gonococci,  but  of  late 
it  has  been  found  that  a  number  of  other  cocci,  which  grow 
rapidly,  present  the  same  character.  In  gonorrhoeal  pus  the 
cocci  are  frequently  present  in  numbers  in  the  interior  of  the 
pus  cells,  and  Bumm  regards  this  arrangement  as  peculiar  to 
these  organisms.  They  have  been  cultivated  outside  the  body, 
though  with  great  difficulty;  in  fact,  Bumm  was  not  success- 
ful until  he  emploj^ed  human  blood-serum.  In  this  material 
the  organisms  form  at  the  body  temperature  a  delicate  layer, 
which  ceases  to  increase  after  about  twenty-four  hours,  and 
must  then  be  inoculated  on  fresh  soil;  they  grow  only  on  the 
surface  of  the  serum.  Bumm  has  definitel^^  proved  that  this 
organism  is  causally  connected  with  the  disease  by  two  ob- 
servations on  man,  in  one  of  which,  the  second  generation 
grown  on  blood-serum,  in  the  other  the  twentieth  generation, 
were  introduced  into  the  healthy  female  urethra,  and  caused 
typical  acute  gonorrhoea. 

As  this  is  a  specific  organism  onl}^  occurring  in  gonorrhoeal 
inflammations,  it  need  not  be  considered  further  in  these  lec- 
tures; it  may  be  mentioned,  however,  that  in  a  certain  num- 
ber of  cases  the  ordinary  pyogenic  cocci  are  also  j^resent  in 
the  pus  from  acute  gonorrhoea,  and  that  it  is  just  in  these 
cases  that  suppurative  bubo  occurs,  the  pus  from  the  bubo 
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containing-  the  ordinary  pvog-enic  organisms  and  not  the 
g'onococcus.  Hence  the  occurrence  of  supiDurative  bubo  in 
gonorrhoea  is  evidentl^^  accidental  and  due  to  mixed  infe(;tion. 

14.  The  Coccus  of  Erysipelas. 

Although  not  a  pj'^og'enic  org-anism,  this  coccus  must  be 
shortly  referred  to.  Micrococci  have  been  observed  \>y  many 
mvestig'ators  in  the  lymphatic  vessels  of  the  skin  in  cases  of 
erysipelas,  in  largest  numbers  at  and  bej'ond  the  spreading- 
margin  of  the  redness,  but  Fehleisen  was  the  first  who  suc- 
ceeded in  obtaining-  cultivations  of  these  organisms,  and  in 
demonstrating  their  causal  connection  with  the  disease.  As 
has  just  been  said  they  are  present  in  the  lymphatic  vessels 
at  and  beyond  the  margin  of  the  redness,  but  in  the  parts 
where  the  redness  is  passing,  or  has  passed  off,  the  h'mphatic 
vessels  and  the  tissues  in  their  neighborhood  become  infiltrated 
with  leucocytes,  and  the  cocci  rapidly  die  out.  Fehleisen  has 
succeeded  in  cultivating  them  on  a  number  of  media;  on  nu- 
trient jelly  they  grow  very  slowly,  and  the  individual  colonies 
always  remain  small.  They  do  not  liquefy  the  gelatin,  and 
the  growth  closely  resembles  that  of  streptococcus  pyogenes. 

If  these  organisms  are  inoculated  on  the  ear  of  rabbits 
redness  occurs,  which  spreads  toward  the  root  of  the  ear;  and 
on  making-  sections  at  the  margin  of  the  redness  the  lymphatic 
vessels  are  seen  to  be  filled  with  the  cocci  as  in  man.  Fehleisen 
has  alsolutely  proved  that  these  org-anisms  are  the  cause  di 
erysipelas  in  man,  by  inoculating'  persons,  the  subject  of  in- 
curable tumors,  with  pure  cultivations  of  the  cocci.  Of  seven 
individuals  so  inoculated  six  developed  tj'pical  erysipelas;  in 
the  seventh  case  the  patient  had  suffered  from  an  attack  of 
er^'sipelas  only  a  few  weeks  previoush',  and  was,  in  all  proba- 
bility, still  protected  from  a  fresh  attack. 

These  inoculations  may  at  first  sight  appear  to  be  unjusti- 
fiable, but  this  is  in  reality  not  so,  though  they  must  not  be 
undertaken  unless  there  is  a  prospect  of  sufficient  benefit  from 
them  to  justify  the  risk  incurred.  It  has  more  than  once  been 
observed  and  put  on  record  that  some  forms  of  malignant 
tumors,  too  far  advanced  for  oj)eration,  diminished  consider- 
ably in  size  after  an  attack  of  erj'sipelas,  and  Busch  has  de- 
liberately attempted  to  set  up  a  curative  erysipelas  in  such 
cases. 
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The  details  of  Fehleisen's  cases  are  interesting,  and  may 
be  mentioned  shortly.  The  method  employed  was  to  make 
superficial  scarifications  over  the  part,  and  then  to  rub  in 
cultivations  of  the  erysipelas  coccus;  erysipelas  followed  in 
six  out  of  seven  cases,  the  incubation  period  varying-  from 
fifteen  to  sixty-one  hours.  Case  I.  was  a  patient  suffering 
from  multiple  fibro-sarcomata  of  the  skin.  After  the  erysipe- 
las had  run  its  course  there  was  a  partial  degeneration  of  the 
tumors,  but  the  therapeutic  result  was  not  marked.  Case  II. 
had  been  operated  on  thrice  previously  for  cancer  of  the  breast, 
and  had  a  slight  recurrence,  but  would  not  consent  to  further 
operation.  The  result  in  this  case  was  the  entire  disappear- 
ance of  the  tumor  after  the  er3'-sipelas  had  passed  off.  Case 
III.  was  one  of  ver^^  extensive  sarcoma  of  the  orbit  and  the 
glands  at  the  side  of  the  neck.  The  result  was  that,  though 
no  diminution  occurred  in  the  tumor,  the  glandular  swellings 
shrank  to  less  than  half  their  original  size.  Case  IV.  was  a 
woman  with  extensive  cancer  of  the  breast,  with  numerous 
small  nodules  around  the  original  tumor.  Several  of  these 
nodules  disappeared  altogether,  and  a  week  after  the  cessa- 
tion of  the  er^'sipelas  the  tumor  was  scarcely  half  its  original 
size.  Case  V.  was  a  patient  with  extensive  lupus  of  the  face. 
The  lupus  healed  as  the  result  of  the  erysipelas,  with  the  ex- 
ception of  a  few  nodules  in  the  neighborhood  of  the  nostrils. 
These  were  afterward  scooped  out,  and  up  to  the  time  at 
which  Fehleisen  published  no  relapse  had  occurred.  Case  VI. 
was  a  woman  with  enlargement  of  the  glands  of  the  axilla  and 
neck  after  a  previous  cancer  of  the  breast.  After  the  attack 
of  erj'sipelas  one  of  the  tumors  became  soft  and  fluctuating, 
and  ultimately  discharged  a  white  fluid.  Case  VII.  was  a 
patient  with  lupus,  who  had  previously  had  an  attack  of  ery- 
sipelas, and  in  whom  the  inoculation  was  not  successful.  Cases 
have  also  been  recorded  by  other  observers,  in  which  erysipe- 
las was  set  up  by  pure  cultivations  of  these  cocci,  and  in  one 
or  two  instances  with  fatal  results. 

Relation  of  Erysipelas  Cocci  to  Streptococcus  Pyogenes. 
— An  important  question,  and  one  which  has  been  much  dis- 
cussed of  late,  is  the  possible  identity'  of  these  erysipelas  cocci 
with  the  ordinarj^  streptococcus  pj'^ogenes;  in  fact  a  number 
of  observers  now  assert  that  the  organisms  are  the  same, 
and  that  the  different  results  depend  on  differences  in  the 
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other  conditions,  such  as  variations  in  virulence,  dose,  seat  of 
inoculation,  susceptibility'  of  the  host,  etc.  The  earlier  ob- 
servers pointed  out  certain  distinctive  characters  between  the 
cultivations  of  the  erysipelas  organisms  and  those  of  the 
streptococcus  pyogenes,  but  closer  examination  and  compari- 
son of  the  mode  of  growth  of  the  two  forms  under  similar 
conditions  has  failed  to  establish  ^wy  constant  differences  be- 
tween the  two. 

In  the  case  of  animals,  chiefly  rabbits,  the  •  statements  as 
to  the  results  of  inoculation  are  very  contradictory,  for  while 
some  observei's  seem  to  have  been  able  to  make  out  very 
definite  points  of  distinction,  others  have  entirely  failed  to 
confirm  their  results.  Thus  Hajeh  states  that  the  erysipelas 
cocci,  when  inoculated  into  the  ear  of  rabbits,  cause  a  wan- 
dering inflammation,  without  any  marked  swelling  at  the  seat 
of  inoculation,  and  that  they  chiefly  inhabit  the  lymphatic 
vessels,  and  are  seldom  found  outside  them;  while  the  strep- ' 
tococcus  p3'0genes,  inoculated  in  the  same  manner,  causes 
wandering  erysipelatous  inflammation  and  the  production  of 
an  inflammatory  swelling  at  the  seat  of  inoculation,  and  the 
cocci  rapidly  pass  into  the  tissue,  being  found  especiallj^  in 
the  neighborhood  of  the  blood-vessels,  the  walls  of  which  thej' 
penetrate,  and  thus  reach  the  blood.  Hoft'a  also  has  obtained 
results  of  a  somewhat  similar  character.  He  also  notes  that 
a  dough^^  swelling,  and  ultimately  a  large  inflammatorj^ 
tumor,  develops  at  the  seat  of  inoculation  of  the  streptococcus 
pyogenes,  while  the  erysipelas  cocci  simply  cause  redness, 
without  the  development  of  any  inflammatory  tumor.  On 
the  other  hand,  several  observers — Biondi,  Passet,  Bumm, 
Von  Eiselsberg,  and  others — have  entirely  failed  to  establish 
any  such  differences  in  the  effects  on  animals,  and  have  come 
to  regard  these  organisms  as  one  and  the  same. 

With  reference  to  the  attempt  now  being  made  to  show  that 
all  these  streptococci  in  infective  processes  in  man  are  the 
same,  Hueppe  has  made  an  important  observation  with  regard 
to  a  streptococcus,  which  he  obtained  from  a  case  of  puerperal 
fever.  This  organism  formed  t^'pical  arthrospores  similar  to 
those  of  leuconostoc,  and  did  not  grow  in  nutrient  jelly,  but 
grew  well  in  blood  serum.  It  was  thus  specifically  different 
from  the  ordinary  streptococci. 

It  is  thus  evident  that  the  whole  question  is  stfll  sub  judice. 
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In  aii3^  case  these  organisms  are  very  closely  allied,  tliej'  are 
indeed  probably  varieties  of  the  same  species.  But  that  we 
have  to  deal  with  absolutely  the  same  org-anism,  and  that  the 
differences  in  action  do  not  depend  on  differences  in  their  physio- 
logical characters,  but  simply  on  differences  in  the  conditions 
under  which  they  act,  seems  to  me  somewhat  difficult  of  be- 
lief, and  somewhat  difficult  to  reconcile  with  clinical  experi- 
ence. It  is  quite  possible,  on  the  other  hand,  that  two  organ- 
isms may  have  the  same  microscopical  characters,  may  gTow 
in  a  similar  manner  in  various  culture  media,  and  may  have 
much  the  same  effect  on  certain  species  of  animals,  and 
yet  may  not  be  the  same;  for  when  some  other  species  of  ani- 
mal is  tested,  differences  may  be  brought  to  light,  the  exist- 
ence of  which  was  not  previously  suspected.  In  proof  of  this, 
I  need  only  refer  to  the  example  of  chicken  cholera,  rabbit 
septicgemia,  and  swine  fever,  the  organisms  of  which  closely 
resemble  each  other,  but  apparently  show  differences  when 
inoculated  into  certain  species  of  animals.  In  the  case  of  the 
organisms  under  discussion,  it  may  quite  well  be  that  the  differ- 
ences between  them  are  onlj^  brought  clearly  to  light  when 
they  are  inoculated  on  man. 

As  a  matter  of  fact,  in  the  cases  where  erysipelas  has  been 
produced  in  man  by  inoculation  of  pure  cultivations  only,, 
org-anisms  cultivated  from  cases  of  erysipelas  have  been  em- 
ploj^ed,  so  that  we  have  no  absolute  evidence  as  regards  this 
matter;  but  there  are  facts  which  seem  to  show  that  inocula- 
tion of  streptococcus  pyogenes  into  the  human  skin  does  not 
cause  er3^sipelas. 

While  there  is  no  evidence  that  streptococcus  pyogenes 
can  produce  erysipelas,  it  is  asserted  that  the  erysipelas  cocci 
can  cause  suppuration.  Thus,  Hoffa  obtained  cultivations  of 
what  he  considered  to  be  erysipelas  cocci  from  a  case  where 
suppuration  occurred  in  the  knee-joint  beneath  an  erysipelas 
of  the  skin;  and  he  has  also  seen  suppuration  in  the  fossa  above 
the  clavicle,  in  a  student,  where  an  erysipelas  of  the  head  spread 
over  this  part.  Of  course  the  obvious  objection  here  is  that 
these  were  cases  of  mixed  infection  with  erysipelas  cocci  and 
streptococcus  pyogenes,  and  that  what  he  took  to  be  erysipe- 
las cocci  Avere,  in  reality,  the  pyogenic  streptococci. 

For  example,  streptococcus  pyogenes  is  not  unfrequently 
present  in  closed  abscesses,  and  when  these  are  opened  the 
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cutis  is  inoculated  with  the  organisms;  hut  so  far  as  I  am 
aware  we  have  no  evidence  that  erysipelas  has  ever  resulted 
in  such  a  case,  or  that  a  surg-eon  with  a  wound  on  his  finger 
gets  erysipelas  from  dabbling"  in  pus  containing-  streptococcus 
pyogenes.  Rosenbach  also  mentions  a  fact  which  shows  the 
action  of  streptococcus  pyogenes  on  the  human  skin.  He 
states  that  after  opening  an  empyema  which  contained  strep- 
tococcus pyogenes,  a  dense  inflammatory  induration,  what 
was  practically  a  boil,  developed  around  the  incision:  erj^sipe- 
las  did  not  occur.  Till,  therefore,  more  definite  evidence  in 
favor  of  the  unity  of  these  organisms  is  produced  than  we  at 
present  possess,  I  am  inclined  to  uphold  the  specific  character 
of  the  coccus  of  erysipelas. 

Occurrence  of  Pyogenic  Orgcinisms  in  Disecise. — The 
diseases  in  Avhich  the  pyogenic  organisms  occur  are  very 
various,  in  fact  they  are  present  practically  in  all  affections 
accompanied  by  acute  suppuration.  Thus  thej^  are  found  in 
acute  abscesses,  boils,  carbuncles,  whitlows,  spreading'  sup- 
puration, acute  osteo-mj'elitis,  suppurative  arthritis,  suppura- 
tive peritonitis,  empyema,  ulcerative  endocarditis,  pya?mia, 
puerperal  fever,  the  pustules  of  small-pox,  etc. 

Frequency  of  Occurrence  of  each  Variety. — As  regards 
the  frequency  of  occurrence  of  the  individual  species,  Zucker- 
mann  has  put  together  the  results  obtained  by  a  number  of 
different  observers  in  495  abscesses,  and  he  states  that  staphy- 
lococcus was  present  in  71  per  cent  of  the  cases,  streptococcus  in 
16  per  cent,  the  two  organisms  together  in  5.5  per  cent,  and  the 
remaining  pyogenic  org-anisms  only  exceptionalh'.  As  regards 
the  p3'0genic  cocci  individually,  in  172  cases  in  which  definite 
statements  are  made,  we  find  that  staph3'lococcus  pj^og'enes 
aureus  occurred  alone,  or  in  combination  with  other  staphylo- 
cocci, 123  times;  and  that  streptococcus  pyogenes  was  present 
alone  35  times,  and  in  combination  with  staphylococcus,  8 
times.  Staphylococcus  p^'ogenes  albus  occurred  alone  25  times 
in  133  cases,  and  in  combination  with  aureus  also  25  times. 
The  other  p3'ogenic  organisms  occur  comparatively  rarely; 
thus,  citreus  was  only  found  7  times  in  133  cases — 4  times 
alone,  and  3  times  in  conjunction  with  other  forms;  staphylo- 
coccus cereus  albus  was  found  3  times  in  the  same  number  of 
cases,  and  staphylococcus  cereus  flavus  only  once.  Micrococ- 
cus pyogenes  tenuis  was  found  3  times  by  Rosenbach  in  39 
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cases  (2  of  these  were  cases  of  empyema,  and  1  a  case  of  acute 
abscess);  the  org-anism  described  by  Passet  as  closely  resem- 
bling" Friedlaender's  pneumococcus,  was  found  in  3  out  of  33 
cases  (in  1  case  in  an  ordinary  acute  abscess,  and  in  the  other 
in  an  acute  abscess  after  pneumonia) ;  and  the  bacillus  pyo- 
genes foetidus  was  onlj"  found  on  one  occasion,  viz.,  in  an  ischio- 
rectal abscess. 

Action  of  Staphylococcus  and  Streptococcus. — The  organ- 
ism, therefore,  which  occurs  most  frequently  in  these  diseases 
is  the  staphylococcus  pyogenes  aureus,  and  the  next  in  fre- 
quency is  the  stai^h^'lococcus  pj^  ogenes  albus.  Both  are  asso- 
ciated with  closed  acute  abscesses,  also  with  boils,  acute  osteo- 
myelitis, etc.,  and  albus  is  apparentlj^  associated  with  somewhat 
more  severe  inflammation  than  aureus;  the  combination'of  the 
two,  in  acute  osteo-myelitis  for  example,  seems  to  be  particularly 
unfavorable.  The  streptococcus  pj^ogenes  is  also  frequently 
present,  but  it  is  especially  associated  with  phlegmonous  and 
erysipelatous  processes,  where  the  pus  occurs  in  the  form  of 
infiltration  of  the  tissue,  accompanied  by  death  of  portions  of 
tissue.  It  also  occurs,  as  pointed  out  by  Ogston  and  Rosen- 
bach,  in  progressive  gangrene,  and  is  the  chief  organism  of 
pyaemia,  having  been  present  in  five  out  of  six  cases  examined 
by  Rosen  bach. 

Mastitis  in  women  offers  a  g'ood  example  of  the  different 
mode  of  action  of  these  two  species  of  p^'ogenic  organisms. 
The  abscesses  in  the  mamma,  which  are  caused  by  staphylo- 
cocci, always  begin  in  the  deeper  part  of  the  organ  and  spread 
toward  the  surface,  while  in  the  case  of  the  suppurations  which 
occur  in  connection  with  strejjtococci  the  disease  commences 
with  a  rapidly  spreading  redness  of  the  skin,  extending  from 
some  crack  or  fissure  on  the  nipple,  and  the  supjDuration  in  the 
deeper  parts  follows  this  superficial  affection.  The  explana- 
tion of  these  differences  is  that  the  staphylococcus  usuall3^ 
spreads  up  the  milk  ducts  and  acts  from  their  interior,  whereas 
the  streptococcus  spreads  along  the  lymphatic  vessels,  and  its 
pathogenic  action  commences  at  the  surface.  This  statement 
as  to  the  action  of  the  staphjiococci  from  the  interior  of  the 
ducts  and  acini,  in  the  first  instance,  is  not  a  mere  theoretical 
deduction,  for  Bumm  excised  a  portion  of  the  wall  of  a  com- 
mencing mammary  abscess,  and  was  able  to  demonstrate  the 
presence  of  the  cocci  in  the  acini,  and  their  penetration  from 
thence  into  the  interacinous  cellular  tissue  (Fig.  3). 
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Kitt  has  specially  investigated  mastitis  in  cows,  and  has 
cultivated  cocci  from  these  cases  dilTering-  from  the  cocci  found 
in  man;  the  injection  of  these  cocci  set  up  suppurative  inflam-. 
mation.  Thus,  in  one  case,  he  injected  pure  cultivations  of 
one  of  these  species  of  cocci  into  the  milk  ducts,  with  the  result 
that  on  the  evening-  of  the  same  day  the  corresponding-  quarter 
of  the  udder  became  swollen,  and  by  the  next  day  was  hot, 
swollen,  hard,  and  very  painful;  the  milk  from  that  teat  was 
yellow,  turbid,  and  flaky,  and  contained  pus  cells. 

These  Organisms  cause  Suppuration. — We  nmst  now  pass 
on  to  the  evidence  which  leads  us  to  believe  that  a  causal  con- 
nection exists  between  these  pyogenic  organisms  and  acute 
suppuration.    In  the  first  place  they  are  constantly  present  in 


Fig.  3.— Section  of  the  wall  of  a  cuiinncUL-ing  Mammary  Abscess,  showing  the  presence 
of  Staphylococci  in  the  interior  of  the  ducts  and  their  penetration  into  the  tissue  ( after 
Bumm). 

acute  abscesses  and  in  suppurations  generally,  and,  as  has 
just  been  pointed  out,  certain  species  are  g-enerally  associated 
with  certain  t^-pes  of  inflammation ;  thus,  the  association  of 
streptococci  with  spreading-  suppurations,  and  of  staphylococci 
with  circumscribed  abscesses,  being-  constant,  can  hardly  be 
accidental. 

Exp)eriments  on  Animals. — Numerous  experiments  have 
been  made  on  animals  which  show  that  these  org-anisms,  when 
introduced  under  suitable  conditions,  can  set  up  suppuration, 
and  I  have  previously"  mentioned  some  of  their  effects  on  ani- 
mals. The  conditions  necessary  for  infection  are  wevy  various, 
more  especially  as  the  animals  usually  employed  for  the  ex- 
periments are  not  verj-  susceptible  to  the  action  of  these  or- 
ganisms, but  I  need  not  refer  to  these  conditions  at  present. 
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Professor  Schiitz  has  demonstrated  the  causal  connection 
of  a  pyogenic  coccus  with  strangles  in  horses.  This  disease 
occurs  under  two  forms.  In  both  it  usually  begins  as  a  ca- 
tarrh of  the  mucous  membrane  of  the  nose,  and  in  the  milder 
form  this  is  followed  by  swelling  and  suppuration  of  the 
glands  in  the  neck,  more  especially  of  the  submaxillary  glands, 
and  of  the  glands  around  the  phar3'nx.  In  the  severe  form 
metastatic  abscesses  occur  throughout  the  body ;  in  fact,  the 
animal  dies  of  a  disease  corresponding  in  all  respects  with 
pyaemia.  On  examining  the  pus  from  these  abscesses,  whether 
in  the  mild  or  the  severe  form,  Schiitz  found  a  streptococcus 
constantly  present  in  the  pus  which  presented  special  charac- 
ters, and  which  differed  from  any  of  the  organisms  which  I 
have  mentioned  as  occurring  in  man.  He  cultivated  these 
cocci  outside  the  body  on  the  blood  serum  of  horses,  and  was 
able  to  reproduce  the  disease,  in  a  foal,  for  example,  by  inject- 
ing some  of  the  cultivation  into  the  nasal  cavity.  As  a  result 
of  the  injection  the  nasal  mucous  inembrane  becaine  swollen 
and  inflamed,  and  the  animal  suffered  from  a  muco-purulent 
catarrh ;  this  was  followed  by  swelling  and  suppuration  of  the 
submaxillary  glands,  the  pus  from  the  abscesses  containing 
the  same  streptococci.  These  organisms  also  set  up  suppura- 
tion when  injected  subcutaneously  into  mice. 

One  experiment  will  suffice  to  show  that  these  organisms 
can  cause  suppuration  in  rabbits.  Knapp  has  performed  a 
number  of  experiments  in  connection  with  the  process  of  heal- 
ing of  wounds  of  the  eye  in  rabbits.  A  similar  operation  was 
performed  on  both  the  eyes  of  the  same  animal ;  on  the  one  eye 
the  operation  was  performed  aseptically,  the  hands,  instru- 
ments, etc.,  being  carefully  disinfected,  and  care  being  taken 
to  exclude  organisms  during  and  after  the  operation,  but  no 
antiseptic  was  applied  to  the  wounds:  on  the  other  eye  the 
operation  was  performed  in  the  same  manner,  but,  after  it 
was  finished,  the  wound  was  infected  with  pyogenic  cocci, 
usually  with  the  staphylococcus  pyogenes  aureus.  As  a  re- 
sult, all  the  aseptic  eyes,  though  very  roughly  handled,  healed 
without  a  trace  of  suppuration,  while  almost  all  the  other  eyes 
were  destroyed  by  suppuration,  and  oxAy  in  those  cases  where 
the  operation  was  superficial  and  not  extensive  did  suppura- 
tion cease  without  complete  destruction  of  the  eye. 

Experiments  on  Man. — Absolute  proof  of  the  causal  con- 
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nection  of  these  organisms  with  suppurative  diseases  has  been 
furnished  by  experiments  on  man,  of  which  we  have  three 
kinds.  We  have,  firsth^  a  considerabte  number  of  experiments 
where  superficial  abscesses  have  been  induced  by  the  intro- 
duction of  org-anisms  under  the  superficial  layers  of  the  ejDi- 
dermis;  secondly,  some  where  impetigo  pustules,  etc.,  have 
been  caused  by  inunction  of  these  organisms  into  the  skin; 
and  thirdly,  experiments  w^here  abscesses  have  been  caused  in 
the  subcutaneous  tissue  by  subcutaneous  injection  of  the  or- 
ganisms. 

Superficial  Inoculations. — As  all  the  experiments  in  which 
superficial  inoculations  were  made  yielded  similar  results,  it  is 
unnecessary  to  mention  more  than  one  as  an  example.  Take 
for  instance  one  of  Bockhardt's  experiments.  He  introduced 
a  trace  of  the  mixed  cultivations  of  aureus  and  albus  into  the 
cutis  of  his  left  forefinger;  after  forty -eight  hours  an  abscess, 
the  size  of  a  small  lentil,  had  formed  and  was  opened,  and  the 
pus  contained  staphylococcus  pyogenes  aureus. 

Inunction. — Garre's  case  of  inunction  of  a  cultivation  of 
staphylococcus  pyogenes  aureus  into  the  skin  is  probably  well 
known,  but  I  may  mention  it  for  the  sake  of  completeness.  He 
thoroughly  cleansed  the  skin  of  his  left  fore-arm  with  distilled 
water,  and  taking  a  cultivation  of  aureus  in  gelatin,  rubbed  it 
well  into  the  arm  in  the  same  manner  as  one  would  rub  an  oint- 
ment into  the  skin.  For  purposes  of  control,  he  rubbed  a  small 
quantit3^  of  sterilized  agar  jelly  into  the  skin  of  his  right  fore- 
arm in  the  same  manner,  and  it  w^as  noted  that  there  was  no 
wound  or  pustule  on  either  arm.  It  may  be  said  at  once  that 
the  result  on  the  control  arm  was  nil.  In  the  case  of  the  other, 
a  burning  sensation  began  at  the  seat  of  inunction  six  hours 
later;  this  burning  sensation  became  more  intense,  redness 
and  swelling  developed,  and  on  the  evening  of  the  same  d^j  a 
number  of  pustules,  the  size  of  a  pin's  head,  appeared,  espe- 
cially^ in  connection  with  the  hairs.  On  the  following  day 
these  pustules  had  attained  the  size  of  a  lentil,  contained  a 
small  quantity  of  pus,  and  were  surrounded  "by  an  inflamma- 
tory area.  The  inflammation  increased  in  intensity,  and  on 
the  fourth  day  the  seat  of  inunction  presented  the  appearance 
of  an  enormous  carbuncle  surrounded  by  a  ring  of  pustules. 
Ultimately,  more  than  twenty  openings  formed,  discharging 
pus  and  portions  of  dead  tissue. 
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Bockliardt  performed  somewhat  similar  experiments  on 
himself,  inoculating-  in  the  same  manner  a  portion  of  the  skin 
of  his  forearm,  about  the  size  of  a  five-shilling-  piece,  the  part 
having-  been  cleansed  and  disinfected,  and  slightly  scraped  in 
places  with  his  fing-er  nail.  The  org-anisms  used  were  a  mix- 
ture of  staphylococcus  p^'og-enes  aureus  and  albus.  This  mix- 
ture was  rubbed  into  the  arm  at  -t  p.m.;  at  10  p.m.,  that  is  to 
say,  six  hours  later,  the  seat  of  inoculation  was  slig-htly  red- 
dened and  somewhat  painful;  fourteen  hours  after  infection 
there  were,  at  the  seat  of  inoculation,  twenty-five  closely'  ag- 
g-reg-ated  impetig-o  j)ustules,  varying  from  the  size  of  a  pin's 
head  to  that  of  a  lentil,  a  few,  but  not  the  majority  of  these, 
being  traversed  by  hairs.  These  pustules  contained  the  cocci 
emplo^^ed,  and  by  about  the  sixth  da3"  thej'  had  dried  up  and 
disappeared.  Some  days  later  a  similar  experiment  was  per- 
formed with  the  same  mixture.  The  inoculation  took  place 
at  six  in  the  evening,  the  cultivation,  mixed  with  sterilized 
salt  solution,  being  rubbed  into  the  outer  part  of  the  forearm. 
Next  morning  at  6  a.m.  the  seat  of  inunction  was  covered 
partly  with  impetigo  pustules,  of  which  he  counted  thirty-five, 
and  partly  with  small  slightly  red  patches;  between  6  and  11 
A.M.  he  saw  twenty-five  impetigo  pustules  form  on  these  red 
patches  before  his  eyes,  most  of  these  jDustules  being  per- 
forated b3'  hairs.  After  eight  days  most  of  the  pustules  had 
dried  up  and  disappeared,  except  two  which  had  developed 
into  large  and  paiijful  boils,  and  for  the  next  two  or  three 
months  he  was  subject  to  a  recurrence  of  impetigo  pustules 
on  the  skin  of  his  left  forearm.  As  will  be  evident,  the  results  in 
Bockhardt's  cases  were  milder  than  in  Garre's,  and  Baumgar- 
ten  attributes  this,  and  probably  correctly,  to  the  fact  that 
Bockhardt  rubbed  in  a  much  more  dilute  mixture  of  the  organ- 
isms, and  also  a  smaller  quantitj'  of  them.  That  this  may 
quite  well  account  for  the  differences  will  be  evident  when  we 
come  to  consider  the  question  of  the  dose  of  organisms. 

Bockhardt  defines  impetigo  after  Wilson  as  a  pustular 
eruption,  which  appears  at  once  as  pustules  on  the  skin,  not 
being  preceded  by  nodules  or  vesicles.  These  pustules  appear 
suddenh',  are  generally  small  and  do  not  enlarge,  soon  dry  up 
and  form  crusts,  have  often  a  hair  in  their  middle,  and  the 
skin  in  their  vicinity  is  not  altered,  or  only  slightly  reddened. 
They  may  occur  anywhere  except  where  there  is  much  hair; 


Suppuration  and  Septic  Diseases.  27 

in  such  situations,  Bockhardt  thinks  that  if  the  same  cause 
acts,  sycosis  will  result.  In  Wilson's  impetig'o  he  has  always 
found  staphylococcus  pyog'enes  aureus  and  albus,  and  the 
same  org-anisms  are  present  in  hoils;  in  fact,  Bockhardt  holds 
that  the  impetig"o  pustule  is  often  a  forerunner  of  a  boil,  for 
it  is  often  situated  on  and  precedes  it. 

Experiments  have  also  been  performed  by  Zuckermann 
with  similar  results. 

Subcutaneous  Injection. — Bumm  injected  pure  cultivations 
of  what  was  apparently  staphylococcus  pyogenes  aureus  into 
the  subcutaneous  tissue  of  his  own  arm,  and  into  the  ai'ms  of 
two  other  persons.  The  cultivations  were  mixed  with  a  few 
drops  of  salt  solution  before  injection.  On  each  occasion  an 
abscess  developed,  which  varied  from  the  size  of  a  pigeon's 
egg-  to  that  of  a  man's  fist,  according-  to  the  time  which 
elapsed  before  it  was  opened,  and  these  abscesses  contained 
large  numbers  of  the  organisms  employed. 

Anatomy  of  Abscess. — As  regards  the  mode  in  which  an 
abscess  is  produced  hy  these  organisms,  a  considerable  num- 
ber of  facts  have  recently  been  obtained  from  the  examination 
of  parts  after  infection.  Where  the  org-anisms  are  circulating 
in  the  blood,  and  become  deposited  in  the  smaller  capillaries 
in  the  form  of  plugs,  as  is  seen  in  pyaemia,  the  first  effect  is 
the  change  in  the  tissues,  termed  by  Weigert  ''coagulation 
necrosis,"  and  figured  by  me  in  a  paper  on  "  Micrococci  in  re- 
lation to  Wounds,  etc.,"  published  some  3^ears  ago  (Fig.  4). 
On  staining  sections  of  tissue  in  which  these  plugs  are  present 
with  the  ordinary  aniline  d^-es,  it  is  found  that,  while  the  mass 
of  organisms  is  intensely  stained,  and  while  the  nuclei  in  the 
g-reater  part  of  the  section  have  become  well  colored,  there  is 
a  ring-  of  tissue  around  the  central  mass  of  organisms  which 
does  not  take  on  the  stain,  and  vrhicli  presents  a  homogeneous 
translucent  appearance;  this  ring- evidently  results  from  the 
action  of  the  concentrated  products  of  the  micrococci,  the  tis- 
sue being  brought  into  the  condition  of  coagulation  necrosis. 
After  some  hours  a  second  ring-  appears  at  a  greater  distance 
from  the  mass  of  organisms,  this  ring-,  benig  composed  of  a 
dense  layer  of  leucoc3'tes,  apparently  collecting  where  the 
chemical  substances  are  more  dilute,  and  do  not  interfere  with 
the  life  of  the  cells.  As  time  goes  on,  the  intermediate  translu- 
cent la^'er  becomes  infiltrated  on  the  one  hand  \yth  cocci  from 
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the  central  plug-,  and  on  the  other  hand  Avith  cells  from  the 
outer  ring-;  and  the  orig-inal  tissue  rapidly  disappears,  proba- 
bly" in  part  as  the  result  of  the  peptonizing-  action  of  the  cocci. 
At  the  same  time  the  fluid  effused  does  not  coag-ulate,  proba- 
bly also  on  account  of  the  peptonizing-  action  of  the  cocci  on 
the  fibrinog-en,  and  thus  we  come  to  have  a  central  collection  of 
fluid  containing-  leucocytes  and  micrococci,  surrounded  bj'  a 
wall  of  leucocytes  and  cocci — in  other  words,  an  abscess. 


Fig.  4. — Section  of  the  Kidney  of  a  Rabbit,  showing  a  central  mass  of  micrococci 
surrounded  by  a  clear  necrotic  area,  and  further  out  by  a  ring  of  leucoci'tes.  (From  a 
photomicrograph  by  the  author.) 


When  the  cocci  spread  into  the  surrounding  tissue  after 
injection,  from  w^ounds  in  the  skin,  etc.,  they  apparentlj^  at 
first  frequently  follow  the  course  of  the  lymph  channels.  In 
the  case  of  injections,  as  in  Bumm's  cases,  we  find  at  the  seat 
of  injection  a  central  mass  presenting-  a  yellowish  appearance, 
due  to  the  presence  of  larg-e  numbers  of  leucocytes  and  cocci 
infiltrating-  the  injured  parts,  this  central  yellow  mass  being 
surrounded  b^^'-  an  inflamed  area  in  which  are  also  leucocj'tes 
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and  micrococci.  At  the  margin  of  the  inflamed  area  the  cocci 
are  seen  to  be  multiplying-  and  penetrating  into  the  surround- 
ing- tissue  in  all  direct-ions,  the  mode  in  which  they  spread 
var3-ing-  according-  to  the  density  of  the  tissue;  thus  where 
the  tissue  is  fairly  dense,  they  spread  in  masses,  while  in  the 
loose  tissue  they  form  small  groups  and  chains  of  four  to  six 
members.  The  cellular  tissue  attached  soon  loses  its  fibrous 
appearance,  the  fibrillaj  swelling-  up  and  a  homogeneous  mass 
forming,  this  mass  ultimately  undergoing  licxucfaction  just  as 
in  the  case  previously  described.  Beyond  the  area  of  infiltra- 
tion with  orgaHisms,  a  layer  of  leucocytes  is  formed,  but  at 
first  this  layer  does  not  seem  to  be  able  to  oppose  the  spread 
of  the  organisms.  In  rabbits,  however,  after  about  the  third, 
and  more  especially  the  fourth  day,  their  spread  begins  to  be 
limited,  and  the  zone  in  which  the  cocci  are  penetrating  into 
the  tissue  becomes  thinner.  In  rabbits,  by  the  ninth  daj',  the 
tissues  have,  as  a  rule,  completely  got  the  upper  hand,  and 
the  micrococcal  growth  is  surrounded  and  limited  on  all  sides 
by  a  layer  of  leucocytes. 

In  the  case  of  Proteus  vulgaris,  which  causes  abscesses  in 
rabbits,  and  of  the  bacillus  of  chicken  cholera,  which  causes 
abscesses  in  guinea-pigs,  there  is  usuallj^  a  mass  of  necrotic 
tissue  in  the  interior  of  the  abscess,  possibly  left  undissolved 
on  account  of  their  feeble  peptonizing  power. 

The  sequence  of  events  in  man  is  quite  similar,  but,  as  a 
rule,  the  cocci  become  inclosed  more  quickly  than  in  rabbits. 
I  should  say  that  I  have  been  speaking-  here  of  the  effects  of 
the  staplniococci;  the  mode  of  spread  and  action  of  the  strep- 
tococci is,  as  Ogston  first  pointed  out,  and  as  will  be  after- 
ward mentioned,  somewhat  different,  and  apparently  the  dif- 
ferences bear  some  relation  to  the  differences  in  peptonizing 
power  of  these  two  species  of  organisms. 

As  regards  the  mode  in  which  the  cocci  act  on  the  skin, 
for  example  in  the  experiments  made  by  Bockhardt,  the  fol- 
lowing seem  to  be  the  facts.  The  points  at  which  the  pyogenic 
cocci  penetrate  into  the  skin,  are  the  ducts  of  the  sweat  glands, 
the  orifices  of  the  sebaceous  glands  and  hair  follicles,  and  por- 
tions of  the  skin  where  the  protective  epidermis  has  been 
scratched  or  destroyed.  If  micrococci  penetrate  by  one  or 
otlier  of  these  paths  into  the  skin,  they  multiply  either  in  the 
wall  of  the  ducts  of  the  sweat  glands  and  the  adjacent  part 
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of  the  Malpig-liian  layer,  or  they  penetrate  into  the  external 
root  sheath  and  into  the  Malpighian  layer  at  the  orifice  of 
the  hair  follicles,  or  they  develop  at  some  part  of  the  Mal- 
pig-hian  layer  which  has  been  deprived  of  its  epidermic  cover- 
ing. They  multipl}'  rapidly  at  the  seat  of  infection,  and  set 
up  violent  suppurative  inflammation  in  the  neighboring-  pa- 
pillae. The  violence  of  this  inflammation  is  evident  from  the 
rapidity  with  which  the  pustules  appear  after  inunction.  As 
a  rule,  when  the  micrococci  only  set  up  impetigo  pustules,  they 
do  not  spread  be^^ond  the  epidermic  tissue;  if  they  do  so,  we 
have  the  conditions  necessary  for  the  production  of  an  abscess 
in  the  skin.  This,  however,  generally  only  occurs  after  coarse 
mechanical  injury  to  the  skin.  A  boil  develops  especially 
from  the  impetigo  pustules  which  have  formed  in  connection 
with  the  hair  follicles  or  with  the  orifices  of  the  ducts  of  the 
sweat  g-lands.  After  the  micrococci  have  entered  these  parts 
and  set  up  the  impetig-o  pustules,  the3^  gradually  spread  in 
the  wall  of  the  ducts  until  they  reach  the  end  of  the  sweat 
gland  or  sebaceous  or  hair  follicle.  Coagulation  necrosis 
occurs  around  them,  and  violent  inflammation  is  set  up  in  the 
vascular  tissue  surrounding  these  ducts  and  g'lands,  with  the 
result  that  a  layer  of  leucocytes  is  formed  like  a  wall  around 
the  affected  epithelial  tissue.  As  the  necrosed  wall  of  the 
duct  or  hair  follicle  becomes  infiltrated  with  pus  cells,  the  core 
of  the  boil  is  formed,  pus  collects  around  the  core,  and  ulti- 
mately the  skin  gives  way  and  it  is  expelled. 

Can  Suppuration  occur  tvithout  Micro-organisms? — Al- 
though it  is  thus  evident  that  these  organisms  can  cause  sup- 
puration, a  very  important  question,  and  one  which  has  been 
much  debated,  still  remains  for  consideration,  viz.,  whether 
suppuration  can  occur  without  the  action  of  micro-organisms. 

Absence  of  Organisms  in  acute  Abscesses. — It  is  onl^^  in 
a  very  few  instances  that  pyogenic  organisms  have  been 
missed  in  acute  abscesses.  In  two  cases  of  suppurating  hyda- 
tid cysts,  Rosenbach  did  not  see  an3^  organisms,  but  thej''  have 
since  been  found  in  a  number  of  similar  cases  which  have  been 
examined.  In  cases  of  suppurating  bubo  after  soft  chancres, 
organisms  have  not  been  found  in  a  considerable  number  of 
instances,  especially  in  those  which  become  chancrous  surfaces 
after  being  opened,  while  in  other  cases  the  ordinary  pyogenic 
cocci  have  been  present.     In  the  former  case,  however,  the 
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abscess  is  Avithout  doubt  caused  by  the  virus  of  soft  chancre, 
a  virus  which  is  in  all  i^robability  of  a  bacterial  nature,  but 
which  has  not  as  yet  been  satisfactorily  demonstrated.  As 
this  is  the  case,  it  can  hardly  be  a  matter  of  surprise  that 
org-anisms  have  not  been  found  in  a  certain  proportion  of  these 
buboes,  and  that,  under  certain  circumstances,  pyogenic  or- 
g-anisms are  present  is  only  what  we  should  expect  as  the 
result  of  the  mixed  infection  which  is  so  apt  to  occur.  Al- 
though, therefore,  org-anisms  have  not  been  found  in  some  of 
these  cases,  we  cannot  conclude  that  none  are  present.  With 
these  exceptions,  we  alwa3^s  find  that  acute  suppurations,  oc- 
curring- naturally-,  are  associated  with  the  pyogenic  micro- 
organisms. 

De  Luca  states  that  he  has  isolated  ver^-  small  cocci  which 
produce  soft  chancres,  and  which  he  looks  on  as  the  virus  of 
the  disease.  This  micrococcus  ulceris  is  a  typical  aerobe, 
and  he  explains  the  fact  that  these  buboes  are  not  infective 
till  two  or  three  days  after  they  have  been  opened,  by  suppos- 
ing that  it  is  not  till  the  access  of  air  has  been  permitted  for 
two  or  three  days  that  the  organism  attains  its  full  activity-. 
If  this  be  so,  it  is  an  argument  against  free  incision  into  these 
buboes. 

Experiments  on  Animals. — Numerous  experiments  have 
been  made  to  see  whether  it  is  possible  that  suppuration  can 
occur  as  the  result  of  injuries  of  a  mechanical  or  chemical 
nature  without  the  intervention  of  micro-organisms.  As  a 
result  it  may  be  regarded  as  settled,  in  the  case  of  the  lower 
animals  at  any  rate,  that  mechanical  injuries,  though  fre- 
quently repeated,  cannot  of  themselves  cause  suppuration; 
and,  as  a  matter  of  fact,  the  whole  discussion  at  the  present 
time  is  limited  to  the  effect  of  a  few  acrid  chemical  substances, 
viz.,  croton  oil,  ammonia,  and  oil  of  turpentine. 

With  regard  to  these  substances,  a  great  number  of  in- 
vestigations have  been  made  with  contradictory  results.  On 
the  one  hand,  a  number  of  observers  state  that  one  or  all  of 
these  substances  can  cause  suppuration  in  animals.  I  m^-self 
came  to  the  conclusion  some  years  ago  that  croton  oil  could 
cause  suppuration  in  rabbits.  Omitting  the  earlier  experi- 
ments, which  were  not  free  from  objection,  I  may  mention  the 
method  which  I  ultimately  adopted,  with  the  view  of  exclud- 
ing all  possible  contamination  with  micro-organisms.     I  took 
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a  mixture  of  equal  parts  of  croton  oil  and  olive  oil,  sterilized 
it,  introduced  it  into  sterilized  glass  capsules,  which  were  then 
sealed  at  both  ends.  An  incision  was  made  antiseptically  in 
the  muscles  of  the  back  of  a  rabbit,  and  the  tube  introduced 
into  the  muscles;  the  wound  was  then  stitched  with  catg-ut, 
and  an  antiseptic  dressing-  applied.  The  result  was,  that  in  a 
certain  number  of  cases  the  wound  healed  b^^  first  intention, 
and  the  giass  capsule  remained  imbedded  in  the  tissues  as  an 
unirritating-  foreig-n  body.  After  a  certain  time  had  elapsed, 
the  capsule  was  broken  by  slight  pressure  against  the  spine, 
and  thus  the  croton  oil  was  brought  into  contact  with  the 
tissues.  In  one  experiment  performed  in  this  way  the  tube 
was  broken  fifty-four  days  after  its  insertion,  and  the  animal 
was  killed  twenty-seven  daj^s  later.  On  making  an  incision 
into  the  part,  a  quantity  of  putty-like  material  was  found.  In 
another  experiment,  forty-five  days  elapsed  between  the  op- 
eration and  the  breaking  of  the  tube,  and  the  result  was  the 
same,  except  that  there  was  a  much  smaller  quantity  of  this 
putty-like  material.  No  organisms  were  present  in  either 
case.  Councilman  and  others  who  have  followed  the  same 
plan  mention  similar  results,  as  do  also  other  observers,  such 
as  Orthmann,  Grawitz,  and  de  Bary,  etc.,  who  have  adopted 
different  methods. 

Curiously  enough  Councilman  and  I  adopted  exactly  the 
saine  method  independently  of  each  other.  Councilman  pub- 
lished his  experiments  before  I  did,  but  mine  were  done  some 
months  before  his.  I  performed  several  preliminary  experi- 
ments with  goldbeaters'  skin,  etc.,  before  I  took  to  the  glass 
capsules;  and  the  reason  whj^  I  diluted  the  croton  oil  with 
olive  oil  was,  that  I  found  that  if  I  used  the  pure  croton  oil, 
the  animals  were  apt  to  die  of  poisoning  a  few  hours  after 
the  tube  was  broken. 

Orthmann  states  that  he  has  caused  suppuration  in  dogs 
by  the  injection  of  considerable  quantities  of  turpentine  oil 
into  the  tissues,  and  that  in  none  of  the  cases  could  micro- 
organisms be  found,  either  microscopically  or  by  cultivation. 

Grawitz  and  de  Bary  also  state  that  turpentine  causes 
suppuration  in  dogs,  and  that  large  quantities  of  ammonia  do 
the  same.  These  experiments,  however,  require  careful  repe- 
tition. 

On  the  other  hand,  we  have  a  number  of  experiments  care- 
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fully  conducted  by  a  number  of  independent  observers,  in 
which  no  suppuration  has  followed  the  introduction  of  irri- 
tating- chemical  substances.  Thus  Straus  took  especial  care 
that  organisms  should  not  be  introduced  along*  with  the  ma- 
terial injected,  by  cauterizing  the  surface  of  the  skin  at  the 
seat  of  injection,  so  as  to  destroy  the  organisms  on  it,  and 
he  is  positive*  that  these  substances  do  not  cause  true  acute 
suppuration.  Perhaps  the  most  valuable  of  these  researches 
is  that  b}'  Klemperer,  who  adopted  Straus'  method  with  still 
greater  precautions.  He  states  that  he  has  failed  to  cause 
true  suppui-ation  by  the  injection  of  these  substances,  except 
in  cases  where  micro-organisms  were  present  at  the  same 
time.  I  may  also  mention  a  research  by  Ruijs,  where  the 
inaterials  were  injected  into  the  anterior  chamber  of  the  aye, 
and  Avhere  the  effect  could  be  w^atched.  Here  also  it  was 
found  that  if  organisms  are  absent,  suppuration  does  not  fol- 
low the  introduction  of  these  chemical  substances. 

Christmas  ("Annales  de  I'lnstitut  Pasteur,''  1888,  No.  9, 
p.  469)  comes  to  the  conclusion  that  turpentine  does  not  cause 
suppuration  in  rabbits,  but  that  it  does  do  so  in  dogs. 

While  it  is  a  question  how  far  we  can  look  on  this  matter 
as  quite  settled,  it  is  clear  that  in  weighing  the  evidence  most 
stress  must  be  laid  on  the  negative  results.  If  a  number  of 
careful  observers  have  entirely  failed  to  produce  suppuration 
by  the  injection  of  these  irritating  chemical  substances,  then 
those  who  have  obtained  a  contrary  result  must  either  have 
brought  some  other  factor  unwittingly  into  play,  or  there 
must  be  some  other  explanation  of  the  results. 

The  explanation  of  the  positive  results  given  by  those  who 
hold  the  opposite  view  is  that  organisms  were  really  pres- 
ent in  the  pus,  but  were  either  missed  from  imperfect  ex- 
amination, or  had  died  out  before  the  abscess  w'as  opened. 
Speaking  of  my  own  results,  I  am  positive  that  organisms 
were  not  present  in  a  living  state,  and  though  it  is  quite  possi- 
ble that  they  may  have  been  present  at  an  earlier  period,  and 
have  died  out  before  I  opened  the  part,  I  do  not  think  that 
this  is  a  satisfactory  explanation,  for  other  observers  have 
examined,  the  seat  of  injection  at  an  earlier  period  than  I  did, 
and  have  likewise  failed  to  find  micro-org-anisms.  Besides,  the 
character  of  the  disease  induced  is  different  from  that  caused  by 
micro-organisms;  in  the  latter  case  we  have  a  progressive 
VIII— 3 
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suppuration,  an  abscess  which  goes  on  spreading-,  whereas  those 
who  speak  of  suppuration  occurring-  after  the  introduction  of 
croton  oil,  etc.,  state  that  it  is  not  a  prog-ressive  suppuration, 
and  does  not  resemble  that  caused  b}-  micro-org-anisms. 

On  the  other  hand,  it  seems  to  me  that  we  are  possibly 
disputing"  about  the  same  thing,  that  what  the  one  set  of  ob- 
servers calls  pus,  the  other  set  looks  on  as  fibrinous  exudation, 
for  Klemperer,  Ruijs,  and  others,  speak  of  the  occurrence  of 
fibrinous  exudation  containing  man}-  leucocytes  as  the  result 
of  their  injections.  Certain  it  is  that  after  the  injection  of 
these  chemical  substances,  true  creamy  pus  is  not  obtained 
unless  micro-org-anisms  are  present ;  the  most  that  one  g-ets 
is  a  collection  of  putty-like  material;  and  it  becomes  a  ques- 
tion whether  this  putty-like  material  maj^  not  simply  be  a 
further  change  in  what  has  been  found  at  an  early  stage,  and 
has  then  presented  the  appearance  of  fibrinous  exudation. 
Klemperer  states  that,  on  examining  a  part  into  which  croton 
oil  has  been  injected,  the  tissues  at  the  centre  of  the  irritation 
are  of  a  yellow  color,  being  infiltrated  with  fibrinous  exuda- 
tion and  large  numbers  of  leucocj'tes.  Where  the  pyogenic 
organisms  act,  their  peptonizing  action  rapidl}"^  dissolves  this 
oiiginal  tissue,  and  prevents  the  coagulation  of  the  fresh  ex- 
udation, and  thus  a  cavity  containing  fluid  pus  is  produced. 
On  the  other  hand,  where  these  organisms  do  not  act,  there 
are  still  grounds  for  believing  that  the  tissues  themselves  can, 
very  slowly,  it  is  true,  dissolve  and  remove  the  dead  material, 
and  thus  we  may  quite  well  find,  as  the  result  of  the  p)rolonged 
action  of  the  living  cells  on  the  extensive  dead  mass,  a  puttj^- 
like  material  which  has  been  described  as  pus. 

This  seems  to  me  to  be  the  most  probable  explanation  of  these 
discrej)ant  statements,  but  on  this  view  we  must  admit  that 
these  irritating  substances  cannot  cause  true  acute  suppura- 
tion when  micro-organisms  are  absent;  the  result  which  they 
produce  is  a  difl'erent  pathological  process,  corresponding 
more  closely  with  the  formation  of  chronic  abscesses  than 
with  true  acute  suppuration.  For  the  formation  of  acute  ab- 
scesses we  apparently  require  the  presence  of  the  peptonizing 
ferment  produced  by  the  micro-organisms,  or  at  any  rate,  of 
a  chemical  substance  which  prevents  coagulation  of  the  ex- 
uded fluid.  Thus  we  have  to  note  that  both  Grawitz  and 
Scheuerlen,  the  latter  of  whom  denies  the  occurrenc«?  of  sup- 
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puration  as  the  result  of  the  apphcation  of  irritating  chemical 
substances,  state  that  the}'  have  succeeded  in  setting  up  ab- 
scesses by  the  injection  of  cadaverine,  an  alkaloid  separated 
by  Brieger  from  putrefying  flesh;  this  substance  is  not  only 
an  irritant,  but  also  prevents  coagulation. 

I  mention  this  experiment,  but  I  am  not  quite  satisfied  as 
to  its  accuracy,  and  should  like  to  see  it  repeated  carefully 
before  I  would  lay  great  stress  on  it.  In  acute  abscess 
formation  we  not  only  have  the  effused  liquor  sanguinis  re- 
maining fluid,  but  also  solution  of  the  original  or  of  the  in- 
flammatory tissue.  For  this  we  require  a  chemical  (pej)toniz- 
ing)  ferment,  and  the  micro-organisms  probably  act  in  that 
they  are  constantly  producing  ammonia  and  other  products, 
which  keep  up  the  irritation  of  the  tissues  and  cause  effusion 
of  leucocj'tes  and  plasma,  and  also  a  chemical  ferment  which 
causes  solution  of  the  tissue  much  more  rapidlj^  than  could  oc- 
cur as  the  result  of  the  action  of  the  tissues  themselves.  Ruijs, 
in  the  experiments  previously  alluded  to,  where  he  injected  tur- 
pentine, etc.,  into  the  interior  chamber  of  the  eye,  describes 
the  result  as  follows :  At  first  the  iris  became  hypersemic  and 
rapidly  covered  with  a  white  exudation,  which  increased  from 
day  to  day  for  about  a  week,  and  sometimes  showed  a  few 
yellow  points.  This  was  clearl}'  a  fibrinous  exudation  adher- 
ent to,  and  infiltrating  the  iris.  During  the  second  week  it 
became  more  yellowish  in  color,  and  was  gradually  absorbed. 
On  examination  of  this  material  it  was  found  to  consist  of 
fibrin  and  leucocytes,  and  the  iris  and  cornea  were  infiltrated 
with  round  cells,  but  there  was  no  destruction  of  tissue. 
Where  cocci  were  introduced,  true  suppuration  with  destruc- 
tion of  tissue  occurred. 

As  a  matter  of  fact,  the  only  situations  where  we  have  to 
consider  the  j)ossible  occurrence  of  suppuration  without  micro- 
organisms are  the  surfaces  of  wounds  and  the  skin  and  mucous 
membrane.  With  regard  to  the  possibility  of  acute  suppura- 
tion from  the  irritation  of  antiseptics  applied  to  wounds,  I 
must  confess  that  I  have  never  yet  seen  true  creams'  pus 
coming  from  the  surface  of  a  wound  without  finding  micro- 
organisms in  it;  and  I  suspect  that  the  antiseptic  can  only  in- 
crease the  amount  of  exudation  and  the  number  of  leucocj'tes, 
and  thus  cause  at  most  a  semi-purulent  discharge.  At  the 
margin  of  the  alembroth  dressings,  pustules  are  apt  to  form 
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on  the  skin,  especially  where  the  discharge  is  free,  and  these 
pustules  contain  a  small  quantity  of  sticky  semi-parulent 
fluid,  but  no  micro-organisms.  This  is  the  nearest  approach 
that'  I  have  seen  to  acute  suppuration  in  man  without  the 
action  of  micro-organisms. 

It  must  he  noted  also  with  regard  to  these  cases,  that  the 
process  is  quite  superficial  and  leaves  no  scar;  there  is  no 
marked  destruction  of  tissue. 


CHAPTER  III. 

In  the  last  lecture  we  saw  that  these  pyogenic  cocci  are 
constantly  present  in  suppurative  affections,  that  they  can 
cause  suppuration  both  in  animals  and  in  man,  as  evidenced 
by  experiments  and  also  by  the  microscopical  observation  of 
the  changes  which  occur  at  the  seat  of  infection,  and  that 
true  acute  suppuration  does  not  occur  naturally  when  these 
organisms  are  absent.  It  would  therefore  appear  as  if  with 
the  discovery  of  the  pyogenic  organisms,  the  etiology  of  acute 
suppurative  affections  was  satisfactorily  settled.  This,  how- 
ever, is  hardly  the  case,  for  the  following  considerations  among 
others  render  it  evident  that,  in  most  cases,  other  factors  in 
addition  to  the  micro-organisms,  must  come  into  play. 

Other  Factors  usually  Necessary. — Thus  we  find  a  great 
variety  of  morbid  processes  caused  by  the  same  organisms. 
The  staphylococcus  pyogenes  aureus  can  set  up  a  superficial 
inflammation  of  the  skin,  a  boil,  an  abscess,  acute  ulcerative 
endocarditis,  or  even  pyaemia;  and  the  streptococcus  p^'ogenes 
causes  sometimes  phlegmonous  inflammation,  sometimes  peri- 
tonitis, sometimes  puerperal  fever,  and  sometimes  p3^£emia. 
Then,  again,  we  have  the  fact  on  which  I  have  not  as  yet 
dwelt,  that,  in  order  to  produce  these  suppurative  affections 
in  animals,  various  conditions,  such  as  the  injection  of  large 
numbers  of  the  micro-organisms  are  essential. 

That  these  organisms  are  not  of  themselves  able  in  most 
cases  to  set  up  suppui-ative  diseases  is  evident  also  from  the 
fact  that  t\iey  are  frequently  present  in  the  blood  without 
producing  any  suppurative  affections.  Thus  Ogston  states 
that  in  cases  of  septicteniia  in  man,  the  micrococci  are  present 
in  the  blood,  and  are  excreted  in  a  living  state  in  the  urine, 
and  that  without  giving  rise  to  secondary  abscesses.  Ogston^s 
statement  as  to  the  presence  of  cocci  in  the  blood  has  been 
confirmed  \iy  Von  Eiselsberg,  who  examined  the  blood  of 
almost  all  the  cases  in  Billroth's  clinique  which  were  suffering 
from  septic  fever,  and  was  able  to  demonstrate  the  presence 


38  Suppuration  and  Septic  Diseases. 

of  staphylococci  and  streptococci,  most  frequently  of  staphy- 
lococcus pyogenes  alb  us,  in  the  blood,  and  yet  apparenth'  no 
abscesses  formed.  In  the  case  of  acute  osteo-myelitis  also, 
Garre  has  found  the  pyog'enic  staphylococci  in  the  blood, 
although  the  patients  did  not  suffer  from  abscesses  in  more 
than  one  situation.  In  connection  with  acute  osteo-myelitis, 
perhaps  the  most  interesting-  observations,  as  showing  that 
these  organisms  may  exist  in  the  blood  without  doing  any 
harm,  are  those  in  which  children  have  been  born  suffering 
from  this  disease,  while  the  mothers,  through  whose  blood 
only  the  organisms  could  have  come,  have  apparently  been  in 
good  health.  As  an  exami^le  of  this,  I  may  mention  the  fol- 
lowing case  published  by  Rosenbach  in  a  paper  on  acute 
osteo-myelitis. 

E.  A.,  aged  thirty,  was  delivered  of  her  fifth  child  in  June, 
1858.  She  had  been  married  ten  years,  and  all  her  other 
children  were  living  and  health^^  when  born;  she  was  not 
aware  of  having  suffered  any  fright  or  injury  to  account  for 
the  disease  in  the  child's  leg.  The  latter,  a  full-grown  boy, 
was  born  dead  at  full  time,  and  had  apparently  been  alive 
quite  recently.  Attention  was  at  once  drawn  to  the  right 
leg,  w^hich  was  swollen,  and  showed  distinct  fluctuation  both 
in  front  and  behind.  Immediately  below  the  patella  there 
was  a  bulla  on  the  skin,  the  whole  leg*  had  a  marked  er^^sipe- 
latous  character,  and  on  making  an  incision,  a  large  quantity 
of  pus  was  evacuated,  and  it  was  found  that  the  greater  por- 
tion of  the  soft  parts  of  the  leg  was  destroyed,  and  that  there 
was  scarcely  any  muscular  substance  to  be  seen.  Further 
investigation  showed  that  almost  the  whole  of  the  periosteum 
of  the  tibia  was  detached,  and  the  bone  was  in  a  state  of 
necrosis.  At  the  lower  part,  a  small  portion  of  the  periosteum 
was  inflamed,  but  still  adherent  to  the  bone;  at  the  upper 
part  the  epiphj'sis  of  the  tibia  was  almost  entirely  separated 
from  the  shaft,  and  was  only  connected  with  it  by  a  few 
membranous  threads. 

Then  we  have  a  ver}'-  interesting  paper  by  Escherich  on 
the  presence  of  pyogenic  cocci  in  the  milk  of  women  suffering 
from  puerperal  fever.  In  a  considerable  number  of  these 
cases  he  demonstrated  the  presence  of  tne  same  pyogenic 
cocci  in  the  milk   from  both  breasts,  and  there  was  every 
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reason  to  believe  that  the  organisms  had  reached  the  milk 
from  the  blood;  more  especially  there  was  an  entire  absence  of 
any  disease  or  ulceration  of  the  nipple;  and  yet,  in  these  cases, 
there  were  apparently  no  abscesses  either  in  the  mamma  or 
elsewhere.  Escherich's  observations  have  been  confirmed  by 
Long-ard,  and  both  of  these  investigators  have  made  experi- 
ments on  animals,  which  had  just  brought  forth  young,  which 
show  that  very  shortl}'  after  the  injection  of  these  organisms 
into  the  blood  they  appear  in  the  milk. 

Escherich  examined  the  milk  in  nine  healthy  women  with- 
out finding  micro-organisms  in  it,  and  he  likewise  failed  to 
find  them  in  five  cases  where  the  fever  was  due  to  other  causes 
than  puerperal  fever,  such  as  j)hthisis,  syphilis,  etc.  Of  thir- 
teen cases  of  g'eneral  septic  infection,  one  gave  a  negative  re- 
sult, in  one  bacilli  were  present,  in  one  cocci  were  found  only 
in  the  milk  from  one  breast,  and  in  ten  the  same  organisms 
were  present  in  the  milk  from  both  breasts;  in  none  of  these 
was  there  any  excoriation  of  the  nipple  nor  abscess  in  the 
glands.  The  prevailing  organism  was,  in  his  opinion,  staphy- 
lococcus albus  (though  their  identity-  is  denied  by  Longard), 
and  in  four  cases  aureus  was  found  as  well.  Escherich  be^ 
lieves  that  in  these  cases  the  organisms  come  from  the  uterine 
wound,  pass  into  the  blood,  and  are  execreted  with  the  milk. 

These  pyogenic  cocci  have  also  been  found  in  the  blood  in 
various  febrile  diseases,  and  not  necessarily  in  association 
with  suppuration.  Thus  Loeffler  found  the  streptococcus 
pyogenes,  or  an  organism  xqv^  closely  resembling-  it,  in  the 
diphtheritic  membrane  in  cases  of  scarlatinal  sore  throat,  and 
he  observed  that  in  some  cases  these  organisms  penetrated 
from  the  surface  into  the  bod\'.  Fraenkel  and  Freudenberg 
have  also  investigated  the  organisms  of  scarlet  fever,  and 
have  found  that  the  streptococcus  pyogenes  is  present  in  the 
blood  in  a  considerable  number  of  cases,  without,  however,  ap- 
parently giving  rise  to  any  suppurative  or  septic  affections. 

I  need  not  go  into  further  details  to  show  that  these  micro- 
organisms do  not  necessarily  of  themselves  set  up  suppuration 
and  septic  diseases  when  present  in  the  body;  in  the  following 
considerations,  sufficient  evidence  of  this  will  be  brought  for- 
ward. 

Conditiohs  necessary  for  Infection. — The  conditions  which 
are  necessary  to  enable  these  organisms  to  live  and  act  in 
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the  body  may  be  considered  according-  as  tliej'-  chiefly  affect 
the  body,  or  according  as  they  chiefly  affect  the  microbe.  We 
have  also  some  conditions  such  as  temperature,  season  of  the 
year,  locaUty,  moisture,  etc.,  which  must  be  grouped  under  a 
third  heading-;  for,  with  regard  to  these  we  do  not  know 
whether  tlieir  influence  is  due  to  some  action  which  they  exert 
on  tlie  body,  or  to  some  effect  which  they  produce  on  the  mi- 
crobe. In  considering-  these  conditions,  it  is  not  possible  to 
draw  a  sharp  line  between  the  various  g-roups,  because  a  num- 
ber of  these  conditions  is  almost  always  combined  in  the  same 
case ;  but  I  shall,  as  far  as  I  can,  endeavor  to  avoid  repetition, 
and  at  the  same  time  to  treat  of  the  various  facts  under  their 
chief  headings. 

Had  time  permitted  I  should  have  liked,  before  entering  on 
consideration  of  these  conditions,  to  have  traced  the  fate  of 
the  pyog-enic  organisms  in  the  body  when  thej^  fail  to  get  the 
upper  hand.  And  we  should  have  found  that  these  organisms 
disappear  in  a  very  remarkable  manner  from  the  blood,  that 
they  are  in  fact  apparentl^^  rapidly  killed  in  the  blood,  or  de- 
posited from  it  in  various  tissues  and  organs,  or  possibly  ex- 
creted through  the  various  excretory  glands.  The  rapidity 
with  which  some  organisms  disappear  from  the  blood  is  very 
remarkable;  it  is,  in  many  cases,  a  matter  merely"  of  minutes, 
certainly  of  an  hour  or  two,  and  this  disappearance  of  the 
organisms  from  the  blood  must  be  due  to  an  active  destruc- 
tive action  of  the  constituents  of  the  blood  on  them;  mere  un- 
suitability  of  soil  is  not  sufficient  to  account  for  the  rapidity 
of  the  phenomenon. 

That  organisms  are  very  rapidly  killed  in  the  blood  was 
shown  long  ago  by  Traube  and  Gscheidlen,  and  in  a  paper 
published  in  the  "  Pathological  Transactions "  in  1879,  I  re- 
ferred to  experiments  which  I  had  made,  in  which  I  found  that 
twenty-four  hours  after  intravenous  injection  of  bacteria  into 
rabbits,  the  organisms  had  disappeared  completely  from  the 
blood.  Von  Fodor  investigated  this  matter  more  precisely, 
injecting  fluids  containing  known  species  of  non-pathogenic 
organisms  such  as  bac.  subtilis,  etc.,  into  the  jugular  vein,  and 
making  cultivations  from  the  blood  at  intervals,  varying  from 
four  hours  to  several  days;  and  he  found  that  where  the  ani- 
mals were  healthy,  the  organisms  had  markedly  diminished  in 
number  in  four  hours,  and  had  completely  disappeared  after 
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some  days.  Wyssokowitsch  has  gone  into  this  matter  very 
fully  in  a  paper  whicli  is  full  of  precise  and  interesting  details. 
He  found  that  the  rapidity  with  which  micro-organisms  dis- 
appeared from  the  blood  varied  with  the  species  emploj'ed, 
and  also  with  the  condition  of  the  microbe,  more  especiall^^ 
whether  or  not  it  was  spore-bearing.  Thus,  when  moderate 
quantities  of  spirillum  tj'rogenuma,  non-pathogenic  and  non- 
spore-bearing  organism,  were  injected  into  the  blood  stream, 
they  were  found  in  greatl}'  diminished  numbers  after  five 
minutes,  and  had  completelj^  disappeared  in  seven  minutes. 
In  the  case  of  other  similar  organisms,  their  disappearance 
was  complete  in  less  than  four  hours.  Spores  were  rapidly 
deposited  in  the  blood,  but  retained  their  vitality  for  several 
days;  in  the  case  of  bacillus  subtilis,  a  few  were  found  alive 
even  after  seventN'-eight  days.  The^'  are  apparenth'  deposited 
in  the  endothelial  cells  of  the  small  blood  vessels,  chieflj^  in 
the  spleen.  As  regards  the  pyogenic  organisms,  the  strepto- 
coccus pyogenes,  which  does  not  exert  a  pathogenic  action 
when  introduced  into  the  veins  of  rabbits  in  small  numbers, 
disappeared  in  forty  hours,  and  was  much  reduced  in  number 
after  seven  hours :  staiJhylococcus  pyogenes  aureus  was  still 
found  in  ver}'  small  numbers  after  seven  days,  but  their  num- 
bers had  much  diminished  even  after  five  and  a  quarter  hours. 
From  Wyssokowitsch's  researches  it  is  clear  that,  while  part 
of  the  organisms  die  in  the  blood,  part  are  deposited  like  par- 
ticles of  pigment  in  various  organs;  and  this  is  not  only  the 
case  with  non-pathogenic  organisms,  but  seems  also  to  take 
place  with  pathogenic  ones.  Thus,  anthrax  bacilli  injected  in 
comparatively  small  quantities  into  rabbits,  were  found  to 
have  disappeared  from  the  blood  after  twenty-four  hours,  but 
were  present  in  large  numbers  in  the  spleen  and  liver.  Where 
larger  quantities  were  introduced  they  were  still  present  in 
the  blood  after  that  time,  and  in  anj^  case  they  reappeared  in 
large  numbers  at  a  later  period. 

We  should  also  have  seen  that  there  is  good  reason  for  be- 
lieving  that  these  organisms  may  be  excreted  by  the  various 
excretory  glands,  although  this  is  a  matter  about  which  there 
is  still  considerable  dispute.  That  they  are  so  excreted  by 
the  kidneys  is  shown  by  various  observations;  and  this  is  an 
important  point  to  remember,  as  probably  explaining  certain 
cases  of  pyelitis  and  bacteruria  occurring  in  patients  who 
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have  never  had  any  instrument  passed,  and  whose  ureters  and 
bladders  are  perfectly  normal;  the  occurrence  of  these  cases 
bemg"  explained  on  the  supposition  that  the  organisms  had 
entered  the  blood  in  a  living-  state,  were  excreted  by  the  kid- 
neys, and  afterward,  as  in  the  example  of  which  I  showed  a 
drawing-  at  last  lecture  (see  Fig*.  4)  (see  paper  on  "  Micrococci 
in  relation  to  Wounds,  etc.,"  British  Medical  Journal,  July, 
1884)  found  a  suitable  pabulum  in  the  urine,  and  g-rew  in  the 
pelvis  of  the  kidney. 

Wyssokowitsch  and  others  deny  the  excretion  of  bacteria 
hy  the  kidneys,  and  hold  that  they  only  appear  in  the  urine 
after  rupture  of  blood-vessels,  say  in  the  glomeruli,  and  the 
passage  of  their  contents  into  the  tubules.  That  this  may  be 
the  usual  sequence  of  events  I  do  not  deny,  but  I  still  think 
that  bacteria  may  be  excreted  by  the  kidneys  in  some  cases. 
Og'ston  states  that  he  has  found  micrococci  in  the  urine  of 
patients  suffering-  from  septicEemia,  althoug-h  apparently  these 
patients  had  no  disease  of  the  kidne^^  or  bladder.  Ag-ain  in 
pygemia  and  various  other  diseases,  for  example  in  Ribbert's 
experiments  with  asperg-illus,  there  is  a  marked  tendency  for 
the  org-anisms  to  become  located  in  the  kidney,  and  this  seems 
to  ine  to  point  to  some  functional  activity  attracting-  and  retain- 
ing- the  org-anisms.  Ribbert  found,  in  his  experiments  on  the 
fate  of  the  cocci  of  osteo-myelitis  in  the  blood,that  after  twenty- 
four  hours  the  cocci  could  be  demonstrated  in  all  the  organs  by 
Gram's  method,  chiefly  in  the  liver,  but  that  the^^  subsequently 
disappeared  from  all  the  organs  except  the  kidney.  He  also 
found  in  animals  killed  after  six  hours,  that  there  were  large 
numbers  of  cocci  in  the  convoluted  and  straight  urinary  tu- 
bules. Ribbert  also  states  that  a  bacillus  which  he  investi- 
g-ated  in  this  respect  was  excreted  by  the  kidney,  but  did  not 
grow  in  the  urinarj^  tubules.  Philipovvicz  states  that  anthrax 
bacilli,  and  also  glanders  and  tubercle  bacilli,  appear  in  con- 
siderable numbers  in  the  urine  of  mice  and  guinea-pigs  even 
where  there  is  no  lesion  of  the  vessels. 

As  regards  excretion  from  the  mamma,  I  have  referred  to 
the  observations  and  experiments  made  by  Escherich  and 
Longard;  and  these  facts  are  of  interest  in  connection  with 
mammarj'-  abscess,  as  showing  that  the  organisms  which  set 
up  these  abscesses  may  arrive  at  the  gland  from  the  blood, 
and  either  grow  in  the  tissues  or  in  the  acini  of  the  gland  after 
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excretion;  although,  without  doubt,  the  great  majority  of  ab- 
scesses of  the  niainuui  are  caused  by  the  spread  of  the  organ- 
isms inward,  either  along-  the  milk  ducts,  or  from  cracks  in 
the  nipple. 

Long-ard  injected  small  quantities  of  cultivations  of  staphy- 
lococcus pyogenes  aureus  into  the  jugular  veins  of  guinea- 
pigs,  which  had  just  been  delivered  of  young.  In  one  case  he 
examined  the  milk,  taken  with  suitable  precautions,  after  four 
hours,  and  although  he  found  a  few  cocci  on  microscopical 
examination,  he  was  unable  to  demonstrate  them  by  cultiva- 
tion :  the3^  were,  however,  found  after  twenty-four  hours.  In 
another  experiment  Longard  injected  the  organisms  under  the 
skin  of  a  bitch,  and  here  ajso  they  were  present  in  the  milk 
twenty-four  hours  later.  In  neither  case  was  there  any  micro- 
scopical change  in  the  manimte.  Escherich  injected  a  mixture 
of  albus  and  aureus  into  the  left  jugular  vein,  and  he  found 
that  milk  taken  four  hours  later  contained  a  pure  cultivation 
of  the  white  coccus.  This  animal  had  a  retro-mammary-  ab- 
scess fourteen  days  later.  In  another  experiment  Escherich 
injected  a  large  quantity  of  a  similar  mixture  of  organisms 
into  the  jugular  vein  of  a  bitch,  and  found  cocci  in  the  milk 
after  three  hours.  When  the  animal  died  eight  days  later, 
capillary  emboli  of  cocci  w^ere  found  in  the  mamma,  and  the 
cocci  were  also  present  in  the  tissue  around  the  vessels.  The 
rapid  appearance  of  the  cocci  in  the  milk  in  these  cases, 
and  the  absence  of  any  apparent  disease  of  the  mamma,  seems 
to  me  only  explicable  on  the  view  that  the}-  were  excreted  by 
the  gland. 

We  should  also  Imve  seen  reason  to  believe  that  the  salivary 
glands,  more  especially  the  parotid,  occasionally  take  part  in 
this  excretion  of  pyogenic  organisms;  thus  again  offering  a 
possible  explanation  of  the  not  infrequent  occurrence  of  ab- 
scesses in  the  parotid  gland  after  suppuration  elsewhere. 

It  is,  however,  only  right  tp  say  that  some  writers,  Leyden 
for  example,  think  that  in  these  cases  the  cocci  may  have 
spread  from  the  mouth  along  the  salivary  ducts,  but  this 
seems  to  me  very  unlikely.  Hanau,  however  (reference  in 
"  Centralb.  f.  Bakteriologie,"  Vol.  VI.,  No.  5)  investigated  five 
cases  of  secondary  suppuration  in  the  parotid,  in  which  he 
concluded,  from  their  position,  that  the  organisms  had  spread 
into  the  gland  along  the  duct  from  the  mouth. 
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On  the  other  hand,  in  a  case  of  pyaemia  with  abscess  in  tlie 
prostate,  Hanau  came  to  the  conclusion,  lilcewise  from  tlie 
]30sition  of  tlie  org'anisms,  that  the  abscess  was  due  to  excre- 
tion of  the  cocci  from  the  blood. 

Passet  also  found  that  cocci  were  excreted  through  the 
conjunctiva  in  the  case  of  mice,  and  Lon^-ard  is  said  to  hav^e 
confirmed  this  observation. 

The  study  also  of  the  exact  mode  in  which  the  bodj^  carries 
on  the  battle  with  the  micrcbes,  more  especiall3^  the  study  of 
the  investigations  which  have  been  set  on  foot  as  the  result 
of  MetschnikofT's  experiments  on  phagocytosis,  w^ould  have 
furnished  us  with  much  interesting  and  suggestive  material 
for  consideration.  And  we  should*  have  seen  what  an  impor- 
tant part  the  leucoc^^tes  play  in  the  destruction  of  micro- 
organisms, and  in  the  limitation  of  inflammatory  processes, 
although  the  evidence  does  not  as  yet  seem  to  be  sufficient  to 
support  Metschnikoff's  idea  that  these  cells  act  by  taking-  up 
the  organisms  into  their  interior  and  there  killing  them. 

Metschnikoff's  first  research,  published  in  1S84,  had  refer- 
ence to  a  parasite  observed  in  Daphnis,  the  parasite  belonging 
possibly  to  the  class  of  yeast  fungi.  The  asci  containing  the 
spores  are  apparently  swalloAved  by  the  Daphnis,  and,  proba- 
bly as  the  result  of  the  action  of  the  gastric  juice,  the  spores 
become  free,  and  being  pointed  in  shape,  pierce  the  wall  of  the 
intestine,  and  reach  the  interior  of  the  animal.  When  this 
has  occurred,  a  battle  begins  between  the  parasites  and  the 
blood-corpuscles,  and  every  spore  or  portion  of  a  spore  which 
penetrates  into  the  bod}'  cavity,  is  quickly  surrounded  by 
blood-corpuscles.  The  spores  thus  surrounded,  apparently 
undergo  degeneration;  the}'  becoQie  thick,  irregular  in  outline, 
light  yellow  or  brown  and  granular.  The  blood-corpuscles 
unite  to  form  finel}'  granular  pale  plasmodia,  which  exhibit 
amoeboid  movements,  and  contain  the  granular  remains  of  the 
spores.  When,  however,  too  many  spores  reach  the  body 
cavity,  or  when  for  some  other  reason  the  spores  remain  un- 
injured, disease  occurs,  the  spores  germinate  and  are  carried 
b}'  the  blood-stream  over  the  whole  body,  and  are  deposited 
in  those  parts  where  the  blood  flows  most  slowly — for  exam- 
ple, in  the  front  part  of  the  head  and  in  the  neighborhood  of 
the  tail ;  in  these  situations  masses  of  fungus  cells  are  formed. 
In  another  research,  MetschnikotT  has  studied  the  relation  of 
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anthrax  bacilli  to  frog's.  After  introducing-  these  bacilli  under 
the  skin  of  frog's,  he  states  that  the  bacilli  penetrate  into  the 
tissues  and  that  a  mass  of  lymphoid  cells  collects  around  the 
bacilli,  and  ultimately  eats  them  up.  (According-  to  Cornil, 
this  process  can  be  readily  observed  hy  placing:  a  little  of  the 
lymph  from  a  frog-  on  a  g-lass  slide  under  the  microscope,  and 
adding-  some  anthrax  bacilli.  The  lymph  cells  take  up  the 
anthrax  bacilli  into  their  interior,  and  the  bacilli  become  g-ranu- 
lar  and  disappear.)  The  immunit^^  of  frog-s  ag-ainst  anthrax 
bacilli  is  probabh'  due  to  the  fact  that  the  anthrax  bacilli  are 
not  in  a  vigorous  state  at  the  ordinary  temperature  of  cold- 
blooded animals.  Metschnikoff  has  also  extended  his  observa- 
tions to  erysipelas  in  man.  He  investig-ated  seven  cases  of 
erysipelas,  of  which  two  died.  In  these  two  cases  there  were 
numerous  cocci  in  the  cutis  and  in  the  subcutaneous  tissue, 
and  the  cocci  were  always  free  and  not  in  cells.  In  those 
cases,  on  the  other  hand,  which  ended  in  recover^'',  the  state 
of  matters  was  quite  different,  the  inflammatory  infiltration 
was  more  marked,  and  the  leucocj'tes  frequently  contained 
cocci,  while  others  contained  irreg-ular  g-ranules,  and  others 
ag-ain  were  empty.  Only  a  few  cocci  were  present  between 
the  cells,  along-  with  small  leucocj'tes  which  he  terms  "  micro- 
phag-ocytes.^'  There  were  also  larg-er  cells,  which  he  terms 
"  macrophagocj'tes,''  but  these  did  not  contain  any  cocci,  and 
aiDparently  ate  up  the  microphag-ocytes.  In  the  case  of  an- 
thrax, Metschnikoff  looks  on  the  larger  cells  as  the  destructive 
ag-ents,  the  smaller  cells  apparently  not  taking-  part  in  the 
process.  Metschnikoff  holds  that  animals  which  are  immune 
ag-ainst  a  certain  disease,  are  those  whose  leucocj^tes  can  eat 
up  the  parasites,  and  that  those  animals  wliich  are  not  im- 
mune are  those  whose  leucocj'tes  cannot  do  this.  He,  how- 
ever, apparently  admits  that  pure  phag-ocytosis  is  not  always 
the  whole  process,  for  he  has  shown  that  bacillus  anthracis 
becomes  attenuated  in  the  blood  of  immune  sheep  without 
having-  become  inclosed  in  cells,  and  he  thinks  that  the  cells 
may  act  not  only  by  intracellular  dig-estion,  but  also  b^-  se- 
creting- injurious  materials.  He  has  further  drawn  attention 
to  the  fact  that  fever  temperatures  may  act  injuriously^  on  the 
bacteria  ("  Fortschr.  d.  Med.,"  ISST). 

Metschnikoff 's  views   have   been  opposed   by  several   ob- 
servers, and  Holmfeld  points  out  that  it  is  just  in  the  case  of 
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the  most  virulent  diseases,  such  as  mouse  septicaemia  and 
tuberculosis,  that  there  is  a  marked  tendency  for  the  cells 
to  take  up  the  parasites,  while,  on  the  other  hand,  bacteria 
which  are  comparatively  little  dangerous  for  the  animals, 
such  as  the  pyogenic  cocci,  are  almost  never  taken  up  by  the 
leucocytes.  Holmfeld  has  studied  the  behavior  of  anthrax 
bacilli  in  warm-blooded  animals,  for  he  does  not  think  that 
Metschnikofl's  experiments  on  frogs  give  a  fair  view  of  the 
state  of  matters.  He  has  employed  susceptible  animals  such 
as  rabbits  and  mice,  and  also  non-susceptible  animals  such  as 
rats,  and  he  has  used  both  virulent  and  attenuated  bacilli.  In 
mice  and  rats,  the  place  selected  for  inoculation  was  the  root 
of  the  tail ;  in  rabbits,  the  base  of  the  ear.  Great  care  was 
taken  to  purif^^  the  skin,  and  to  prevent  the  entrance  of  other 
organisms.  The  part  was  examined  after  twenty-four  hours, 
and  usually  twentj'-f our  hours  later.  The  following  are  in  a  few 
words  the  results  of  his  experiments :  When  the  virulent  organ- 
isms are  injected  subcutaneously  into  rabbits  and  mice,  oedema 
results,  the  fluid  being  clear  and  serous,  and  containing  numer- 
ous bacilli,  but  no,  or  almost  no,  pus-corpuscles;  nor  do  the  cor- 
puscles increase  in  number  during  the  next  twenty-four  hours, 
and  suppuration  does  not  occur.  In  rats,  on  the  other  hand, 
there  is  always  pus  in  the  wound,  its  quantitj^  bearing  a  relation 
to  the  virulence  of  the  material  introduced,  and  to  the  suscepti- 
bility of  the  animal  inoculated ;  thus  in  young  rats,  which  are 
more  susceptible  than  old  rat§,  there  is  a  muddy  sero-purulent 
fluid  containing  numerous  anthrax  bacilli  and  corpuscles,  while 
the  older  the  rat  the  more  does  the  material  approach  pure 
pus.  Subcutaneous  injection  of  attenuated  anthrax  bacilli 
into  rabbits  caused,  as  Metschnikoff  has  also  stated,  a  slight 
local  inflammation  accompanied  by  suppuration.  At  the  seat 
of  inoculation  there  is  constantl^^  a  drop  of  thick  pus.  Holm- 
f eld's  observations  led  him  to  believe  that  the  bacteria  die  as 
the  result  of  a  chemical  biological  action  rather  than  by  di- 
gestion in  the  interior  of  the  cells.  .  In  insusceptible  animals, 
the  cells  evidently  play  only  a  small  part,  for  in  the  pus  there 
are  comparatively  few  bacteria  in  cells,  the  great  majority 
are  free  in  the  fluid,  and  most  of  them  are  killed  without  ever 
having  been  taken  up  by  the  cells.  The  conditions  were  the 
same  when  virulent  material  was  employed,  in  so  far  that  a 
few  cells  also  contained  bacilli.     In  rats  the  bacilli  die  in  the 
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pus  in  two  to  thi'ee  days.  Holmfeld  also  took  pus,  after 
twenty-four  hours,  containing"  living  anthrax  bacilli,  and  kept 
it  in  capillar^'  tubes  at  37°  C,  and  found  that  in  a  day  or  two 
the  bacilli  were  dead,  although  the  cells  had  not  taken  them 
up.  He  concludes  that  the  org-anisms  are  killed  b^^  some 
chemical  material  in  the  pus. 

"Wyssokowitsch  explained  the  disappearance  of  the  organ- 
isms Avhich  he  injected  into  the  blood-stream,  not  as  the  result 
of  a  battle  between  the  leucocj'tes  and  the  bacteria,  but  as 
the  result  of  a  battle  between  the  bacteria  and  the  endothelial 
cells  of  the  capillaries  in  which  he  found  the  organisms  de- 
posited. The  result  of  this  battle  is  either  that  the  bacteria 
die  and  disappear,  or  that  the  cells  are  killed  by  the  bacteria, 
and  thus  furnish  a  nutritive  substratum  for  their  growth. 
With  regard  to  these  views  Baumgarten,  who  also  fails  to  be 
convinced  of  the  truth  of  Metschnikoff's  theory,  points  out 
that  on  Wj'ssokowitsch's  own  admission,  only  part  of  the 
bacteria  Avere  present  in  the  cells,  that  others  were  free  and 
adhered  to  the  inner  wall  of  the  capillaries,  and  that  probablj^, 
from  the  analogy  with'  pigment  granules,  not  a  few  were  free 
in  the  parenchyma  of  the  organs.  Hence  he  cannot  agree 
that  the  majority'  are  killed  within  cells,  and  if  this  is  not  the 
case,  then  the  question  arises  whether  their  inclusion  in  the 
cells  has  any  significance  at  all  in  regard  to  the  death  of 
the  organisms.  He  thinks  that  many  species  of  bacteria  die 
in  the  body  simply  because  the  peculiar  constitution  of  the 
living  material  is  unsuitable  for  their  growth  and  develop- 
ment. It  seems  to  me,  however,  that  bacteria  die  too  rapidly 
to  allow  of  this  explanation,  for  they  do  not  die  so  quickly 
when  their  nutriment  is  exhausted  outside  the  body. 

Ribbert,  in  studying-  the  death  of  fungi  in  the  body,  found 
that  in  the  liver  the  sprouting-  spores  of  aspergillus  were  very 
quickly  surrounded  on  ^11  sides  by  a  laj^er  of  leucocytes,  while 
in  the  kidneys,  muscles,  etc.,  the  inflammatory  cell  formation 
occurs  relatively  later.  He  explains  the  fact  that  in  the  liver, 
in  this  disease,  the  deposits  of  fungi  are  never  so  much  devel- 
oped as  they  are  in  the  kidnej's,  muscles,  etc.,  by  supposing- 
that,  in  the  liver,  the  early  formation  of  this  wall  of  leucocytes 
prevents  the  access  of  nutrient  material  and  of  oxygen  to  the 
growing  mycelium,  thus  to  a  certain  extent  starving  and 
choking  them.     Baumgarten   does  not  agree   with  this  ex- 
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planation,  for  he  cannot  understand  how,  if  this  is  the  case,  a 
similar  effect  is  not  produced  on  the  microbes  of  pyiemia, 
tuberculosis,  g-landers,  etc.,  and  he  thinks  that  if  cells  act  at 
all,  it  is  more  likely  that  the  fixed  tissue  cells  are  the  active 
agents  than  the  leucocytes. 

The  idea  that  disease  is  a  battle  between  the  tissue  cells 
and  the  parasites  was  long-  ago  upheld  by  Virchow,  and  in 
my  book  on  antiseptic  surgerj^  I  pointed  out  the  great  influ- 
ence exerted  by  healthy  tissues  and  blood  clot  in  preventing 
the  development  of  micro-organisms  in  wounds.  It  seems  to 
stand  to  reason  that  something  of  this  kind  must  occur,  but 
whether  Metschnikoff  is  correct  in  supposing  that  the  diges- 
tive action  of  the  cells  is  the  important  factor  is  quite  another 
matter.  When  two  forms  of  saprophj'tic  bacteria  are  grow- 
ing together,  and  one  gets  the  upper  hand,  it  does  not  do  so  by 
feeding  on  the  others,  but  either  by  abstracting  their  nutri- 
ment or  by  forming  products  which  are  either  directly  poison- 
ous to  them  or  at  any  rate  render  the  soil  unsuitable  for  their 
growth.  In  the  case  of  the  bod}^  it  may  be  that  the  organ- 
isms are  killed  hy  chemical  substances  given  off  by  the  leuco- 
cj'tes  or  the  tissues,  and  not  by  inclusion  and  digestion  in  the 
cells.  That  they  do  disappear  in  the  presence  of  leucoc^'tes  is 
evident  from  the  facts  which  I  have  mentioned  with  regard  to 
the  relation  of  micrococci  to  the  walls  of  abscesses. 

I  must,  however,  omit  the  consideration  of  these  matters 
and  pass  on  to  the  discussion  of  the  conditions  which  enable 
or  hinder  these  organisms  to  act;  and  the  first  condition,  and 
an  essential  one,  which  we  have  to  notice  is,  that  an  oppor- 
tunity must  be  afforded  to  the  organisms  of  resting  for  a  time 
in  the  part  in  which  they  exert  their  action.  If  they  are  float- 
ing in  the  blood-current,  they  must  be  arrested  at  some  part, 
and  not  only  must  they  be  arrested,  but  as  we  shall  see,  they 
must  fin-d  at  that  spot  conditions  suitable  for  their  growth. 

Embolism. 

Such  mechanical  conditions  causing  the  arrest  of  organ- 
isms are  brought  about  by  embolism,  thrombosis,  injury,  etc. 
The  importance  of  arrest  of  organisms  has  been  beautifully 
shown  by  Ribbert  in  some  experiments  which  he  peLrformed 
with  a  pathogenic  species  of  mucor.    When   the  spores  of 
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pathog-enic  asporgilli  are  injected  into  tlie  blood,  deposits  are 
formed  in  various  organs  and  also  in  larg-e  numbers  in  the 
various  muscles.  In  the  case  of  mucor,  however,  Ribbert  no- 
ticed that  while  the  spores  when  injected  into  the  blood-stream 
gave  rise  to  deposits  in  various  organs,  the  muscles  remained 
only  sligiitly  or  not  at  all  affected.  On  looking  into  the  matter, 
it  was  seen  that  the  spores  of  mucor  were  very  small,  much 
smaller  than  those  of  aspergillus,  and  Ribbert  thought  it 
possible  that  the  reason  why  masses  occurred  in  the  muscles 
in  the  latter  case  and  not  in  the  former,  was  that  on  account 
of  the  larger  size  of  the  aspergillus  spores  they  were  caught 
in  the  capillaries  of  the  muscles  while  the  mucor  spores  passed 
through  them.  He  therefore  sought  to  increase  the  size  of 
the  mucor  spores  before  their  injection  into  the  blood,  and 
this  he  did  by  keeping  them  for  a  short  time  in  a  nutrient 
fluid  at  the  temperature  of  the  body.  As  a  consequence,  the 
spores  swelled  up  and  commenced  to  sprout,  and  when  he 
found,  under  the  microscope,  that  this  had  occurred,  he  in- 
jected the  material  into  the  circulation.  The  result  corre- 
sponded entirely  to  his  expectations,  in  contrast  to  the  control 
experiments  he  found  that  in  these  cases  fairly  numerous  de- 
posits of  fungi  were  present,  not  only  in  the  organs  but  also 
in  the  muscles  of  the  back  and  extremities. 

Referring,  however,  more  especially  to  experiments  with 
the  p3'ogenic  organisms,  we  have  several  facts  of  a  similar 
nature  with  regard  to  their  action  on  rabbits.  The  injection 
of  moderate  quantities  of  staphylococcus  pyogenes  aureus 
into  the  circulation  of  rabbits  is  followed,  as  a  rule,  only  by 
abscesses  in  the  kidneys,  the  other  organs  apparently  remain- 
ing unaffected;  but  a  number  of  experiments  which  have  been 
made,  among-  others  by  Ribbert,  on  the  production  of  myo- 
carditis and  endocarditis  in  these  animals,  have  shown  that 
abscesses  can  be  set  up  in  other  organs  if  the  pj^ogenic  cocci 
are  attached  to  g-ross  particles  which  cannot  pass  the  capil- 
laries of  these  organs.  Thus  Ribbert  was  able  to  produce 
mj'ocarditis  by  using  a  cultivation  of  staphylococcus  pyogenes 
aureus  on  potatoes,  if  he  took  care  in  removing-  the  cultivation 
from  the  surface  of  the  potato,  to  scrape  off  also  the  superficial 
la^'er  of  the  potato  itself.  If  this  mixture  of  potato  granules 
and  organisms  was  rubbed  up  with  water,  so  as  to  form  a  fine 
emulsion,  and  then  injected  into  the  circulation,  the  result  was 
VIII— 4 
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tlie  production  of  deposits  of  organisms  in  tlie  muscular  tissue 
of  tlie  heart,  as  well  as  in  other  organs,  leading-  to  myocardi- 
tis ;  if  the  particles  of  potato  were  very  fine,  only  mj^ocarditis 
resulted,  but  if  they  were  coarser,  endocarditis  occurred  as 
well. 

Bonome  investigated  nine  cases  of  gangrene  of  the  lungs 
in  man,  and  found  in  three  of  them  staphylococcus  pyogenes 
aureus  alone,  in  five  staphylococcus  pj'ogenes  albus  alone,  and 
in  one  both  organisms  together.  He  tried  to  set  up  gangrene 
of  the  lungs  in  rabbits  by  the  injection  of  these  organisms  into 
the  circulation,  but  he  failed  to  do  so  if  only  cultivations  were 
emploj'ed.  He  succeeded,  however,  b}'  taking  pieces  of  the 
pith  of  the  elder  tree,  breaking*  them  up  into  very  fine  frag- 
ments, mixing  these  fragments  with  the  cultivations  of  the 
pyogenic  organisms,  and  then  injecting  this  mixture  into  the 
jugular  vein;  the  result  was  the  formation  of  numerous  de- 
posits of  cocci  in  the  lungs  leading,  as  shown  last  day,  to  ex- 
tensive coagulation  necrosis  of  large  tracts  of  these  organs, 
and,  as  a  consequence,  to  extensive  gangrene  of  the  lungs. 
Injection  of  the  fragments  of  the  pith  alone  caused  no  effect. 

In  the  same  way,  Ruijs  found  that  if  he  injected  a  small 
quantity  of  a  fluid  cultivation  of  staphylococcus  pj'ogenes 
aureus  into  the  uninjured  eyes  of  rabbits,  suppuration  did  not 
result,  and  he  concluded  that  the  reason  was  that  the  cocci 
were  carried  awaj^  too  quickly'  b}-  the  lymph  stream;  for  if 
he  soaked  sterilized  cotton  threads  in  the  cultiv^ations,  and 
then  introduced  portions  of  these  threads  into  the  anterior 
chamber  of  the  eye,  suppurative  panophthalmitis  occurred. 

The  last  experiment  that  I  shall  mention  is  one  by  Paw- 
lowsk^',  who  found  that  by  the  simultaneous  injection  of  steril- 
ized cinnabar  and  of  cultivations  of  staphylococcus  pyogenes 
aureus  into  the  circulation,  he  produced  abscesses  in  various 
organs,  in  fact  the  typical  picture  of  pyosmia. 

Etiology  of  Pycemia. — The  great  importance  of  these 
facts,  in  explanation  of  the  etiology  of  p^^nsmia,  will  be  at  once 
evident.  Whether  cases  of  pygemia  occur  in  man,  like  those 
described  by  Koch  in  the  case  of  rabbits,  as  the  result  of  the 
growth  of  cocci  in  the  blood,  their  entanglement  of  blood-cor- 
j)uscles,  and  the  consequent  formation  of  emboli,  we  do  not 
know;  but  it  is  very  doubtful  if  this  takes  place,  for  the  same 
cocci  which  seem  to  be  the  cause  of  pyaemia  may,  as  we  have 
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said  before,  be  often  present  in  tlie  blood  in  considerable  num- 
bers, without  causilig-  abscess  or  embolism.  It  is  easy,  how- 
ever, to  understand  that  the  ordinary  pyogenic  cocci  may 
cause  pyaemia,  if  the}'  enter  the  blood  attached  to  portions  of 
blood  clot  or  other  solid  material.  This,  in  fact,  is  evident 
from  the  experiments  mentioned,  and  thus  the  importance  of 
thrombosis  and  embolism,  as  factors  in  the  production  of 
pyasmia,  is  clearly'  established.  These  emboli  are  not  always 
necessarily  emboli  composed  of  detached  portions  of  blood 
clot;  in  some  cases  probably,  especiall}^  where  the  streptococ- 
cus p3'og"enes  is  the  active  ag-ent,  the  organisms  grow  in  the 
lymphatic  vessels  and  the  emboli  are  formed  there,  and  arrive 
at  the  blood  with  the  Ijnnph  stream.  Probabl^^  in  pyeemia 
other  factors  also  come  into  play,  such  as  a  large  dose  of  the 
organisms,  g-eneral  depression  of  vitality,  possibly-  also  greater 
virulence  of  the  organisms;  but  it  is  evident  from  these  con- 
siderations, and  from  the  clinical  and  pathological  facts,  that 
embolism  must  play  an  important  part.  Pyaemia  must  thus 
be  clearly  distinguished  from  multiple  abscesses,  the  so-called 
chronic  pj^^mia,  where  embolism  does  not  probably  pla^^  any 
part,  but  where  cocci  are  able  to  circulate  in  the  blood  and 
are  deposited  in  some  part  weakened  by  injury  or  other  de- 
pressing cause. 

Arrest  of  Organisms  not  usually  Sufficient. — The  mere 
arrest  of  these  pyogenic  organisms  in  the  circulation,  although 
an  important  factor,  is  not,  however,  as  a  rule,  sufficient  of 
itself  to  lead  to  the  production  of  disease.  This  is  \Qvy  well 
seen  in  the  case  of  rabbits.  Inject  a  considerable  number  of 
pyogenic  cocci  into  the  circulation  of  a  rabbit,  and  kill  it 
within  twent3'-four  hours,  it  will  be  found  that  masses  of  or- 
granisms  are  present  in  the  capillaries  of  the  lungs,  and  other 
organs  of  the  body ;  but  allow  such  an  animal  to  live  for  f ort^^- 
eight  or  seventy-two  hours,  and  it  will  be  seen  on  killing-  it, 
that  the  organisms  have  disappeared  from  the  various  organs, 
with  the  exception  of  the  kidney's  (Ribbert).  Here  we  have 
evidence  that  although  the  organisms  had  been  able  to  stick 
in  the  various  organs,  the  other  conditions  were  not  favorable 
for  their  growth  and  action;  and  in  the  case  of  embolism,  it 
is  probable  that  the  material  to  which  the  cocci  are  attached 
of  itself  aids  their  growth,  by  causing  injury  to  the  endothe- 
lium of  the  blood-vessels,  and  thus  leading  to  the  production 
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of  a  weak  spot.  And  in  the  case  of  emboli  composed  of  blood 
clot,  the  emboli  are  saturated  with  the  products  of  the  cocci, 
and  are  thus  still  more  likely  to  injure  the  part.  We  must, 
therefore,  pass  on  to  the  consideration  of  other  conditions 
which  aid  the  action  of  these  organisms,  and  the  chief  of  these 
is  what  we  may  roughly  term  general  and  local  depression  of 
vitality. 

General  Depression  of  Vitality. 

That  general  depression  of  vitalitj^  can  enable  these  organ- 
isms to  live  in  the  blood  for  a  considerable  time  has  been 
shown  by  a  number  of  experiments.  For  example:  I  found 
in  experiments  on  the  jjresence  or  absence  of  organisms  in  the 
living  tissues,  that  while  organisms  were  absent  when  the 
animal  was  in  a  good  state  of  health,  yet  if  the  vitality  of 
the  animal  was  depressed — say  by  administering  large  doses 
of  phosphorus  for  some  time — organisms  could  be  found  at 
times  in  the  blood  and  tissues  of  the  body.  The  same  conclu- 
sion must  be  drawn  from  the  following  experiment.  If,  of  a 
putrefying  fluid  not  containing  pathogenic  organisms,  vary- 
ing quantities  are  injected  into  the  circulation  of  animals,  it 
will  generally  be  found  that  after  twenty-four  hours  the  or- 
ganisms have  died  out  in  those  animals  which  received  a  small 
dose;  while  in  those  in  which  a  larger  quantity— saj^  1  c.cm. — 
was  injected,  in  other  words,  in  those  whose  vitality  was  de- 
pressed by  the  introduction  at  the  same  time  of  a  quantity  of 
the  poisonous  chemical  products  of  these  bacteria,  organisms 
may  still  be  found  alive.  This  is  a  fact  which  has  been  con- 
firmed by  a  number  of  observers,  but  as  I  shall  have  again  to 
refer  to  experiments  from  which  similar  conclusions  may  be 
drawn,  I  shall  pass  on  to  what  is  much  more  important  for 
the  matter  under  discussion,  viz.,  the  result  of  local  depression 
of  vitality. 

Wyssokowitsch  has  arrived  at  the  same  result  in  the  re- 
search referred  to  in  the  paragraph  on  p.  40,  and  Von  Fodor 
also  found  a  difference  in  the  rapidity  with  which  organisms 
were  destroyed  in  the  blood  according-  as  the  animals  were 
healthy  or  otherwise. 

The  following  striking  experiment  on  frogs  with  the  bacilli 
of  Rauschbrand,  shows  very  well  the  effect  of  general  depres- 
sion of  vitality,  and  how  the  virus  may  remain  in  the  body 


Snppiiratkvi  and  Septic  Diseases.  53 

Avithout  producing-  any  effect  till  the  vitality  is  diminished. 
Arloing-,  Cornevin,  and  Thomas  placed  frogs,  some  of  which 
were  inoculated  with  Rauschbrand  and  others  not,  in  vessels 
containing-  water  at  2-2°  C.  After  fifteen  to  thirty  hours  the 
inoculated  frogs  died,  and  in  the  contents  of  the  lymph  sac 
the  Rauschbrand  bacilli  were  present  in  such  numbers  and  of 
such  virulence  that  their  inoculation  on  warm-blood  animals 
produced  the  ordinary  results.  The  uninoculated  frogs  re- 
mained Avell.  In  contrast  with  this,  frog-s  inoculated  with 
Rauschbrand,  and  kept  in  cold  water,  were  unaffected. 

Local  Depression  of  Vitality. 

A  number  of  experiments  show  that  when  the  vitality  of 
a  part  has  been  lowered  by  cutting-  off  the  blood-current  for  a 
comparatively  short  time,  org-anisms  g-row  in  that  part  much 
more  readily  and  luxurianth'  than  if  the  blood-stream  had 
not  been  interfered  with.  To  mention  one  or  two  examples: 
According-  to  Cornil,  a  septic  nephritis  is  readily  obtained  by 
lig-aturing-  the  renal  arteries  for  some  hours,  and  then  after 
removal  of  the  lig-ature,  injecting-  pyog-enic  org-anisms  into  the 
blood. 

Bonome  found  that  direct  injection  of  staphylococci  into 
the  kidneys  was  followed  by  necrosis,  and  later  by  suppura- 
tion along-  the  track  of  the  needle,  but  this  was  more  extensive 
and  followed  more  quickly  if  the  renal  arteries  had  previously 
been  temporarily  ligatured  for  two  hours. 

Heubner's  experiments  on  the  artificial. production  of  diph- 
theria also  show  in  a  very  marked  manner  the  effect  of  local 
depression  of  vitality  as  the  result  of  cutting-  off  the  blood- 
stream temporarily-.  Heubner  arrested  the  circulation  in  the 
fundus  of  the  bladder  for  two  hours  by  the  application  of  a 
lig-ature  to  the  vesical  arteries;  after  removal  of  the  lig-ature 
there  resulted  intense  cong-estion  and  oedema  of  the  sub- 
mucous tissue,  while,  at  the  same  time,  as  a  consequence  of 
the  temporary'  inanition,  the  epithelial  cells  died;  after  the 
circulation  was  ag-ain  restored  there  was  a  great  exudation  of 
blood  plasma  and  cells,  in  fact,  coag-ulation  necrosis  occurred 
on  the  mucous  surface.  Heubner  found  that  if,  at  the  same 
time  that  the  circulation  was  restored,  septic  bacteria  were 
injected  into  the  blood,  they  accumulated  in  larg-e  numbers  in 
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the  affected  part  of  the  mucous  membrane  of  the  bladder,  and 
set  up  extensive  disease.  In  order  to  obtain  tliese  results,  it 
is,  however,  necessary  that  larg-e  numbers  of  bacteria  should 
be  present  in  the  blood,  and  this  factor  can  only  very  rarely 
come  into  play  in  nature  where  the  number  of  bacteria  which 
enter  the  body  at  one  time  is  seldom  sufficiently  g-reat.  Thus 
in  the  case  of  strangulated  hernia,  even  where  the  circulation 
has  been  arrested  for  a  considerable  time,  comparatively  little 
harm  is  done,  and  unless  actual  g-ang-rene  of  the  bowel  wall 
has  occurred,  bacteria  are  very  seldom  found  in  the  fluid  con- 
tained in  the  sac  of  the  hernia,  nor  does  suppurative  peritonitis 
occur,  for  the  number  of  pyogenic  cocci  in  the  intestinal  canal 
is  very  small.  In  conclusion,  I'  may  mention  an  experiment 
by  Cornil,  who  states  that  if  a  slight  nephritis  is  set  up,  either 
by  cantharides  or  in  some  other  way,  and  if  then  pyogenic 
organisms  are  injected  into  the  blood,  a  septic  peritonitis 
occurs.  This  last  experiment  leads  us  to  the  consideration  of 
a  Yevy  important  factor  in  the  production  of  local  depression 
of  vitality,  viz.,  inflammation. 

Inflammation. — Inflammation  is  frequently  looked  on  as  a 
predisposing  cause  of  these  suppurative  diseases,  and  it  has 
been  held  that  inflammation  leads  to  the  formatioti  of  a  weak 
spot  where  bacteria  can  settle  and  develop,  and  that  while 
inflammation  can  be  set  up  by  other  causes  than  micro-organ- 
isms, the  pyogenic  cocci  are  ver^'  apt  to  become  added  to  it, 
and  then  suppuration  results.  On  the  other  hand,  in  old  times 
when  wounds  were  allowed  to  become  septic,  it  was  generally 
held  that  the  patient  was  safer  when  the  surface  of  the  wound 
had  become  covered  with  g-ranulations,  than  before  granula- 
tion had  taken  place.  We  have  also  seen,  in  considering  the 
anatomy  of  abscess,  that  as  the  granulation  tissue  increased 
hi  amount,  so  the  penetration  of  the  organisms  into  the  body 
was  rendered  difflclilt,  and  t\\Qy  remained  more  and  more 
limited  to  the  interior  of  the  abscess.  In  the  case  of  erysipe- 
las the  cessation  of  the  inflammation  seems  to  stand  in  some 
relation  to  the  accumulation  of  leucocytes  in  the  part.  In  the 
case  of  tubercles  also,  which  consist  of  a  central  mass  of  epi- 
thelioid cells  and  an  outer  wall  of  leucocytes,  I  believe  that  the 
external  circle  is  purely  an  inflammatory  circle,  and  is  of  great 
importance  in  limiting  the  spread  of  the  tubercle  bacilli. 
That,  however,  preliminary  inflammation  is  not  essential  to 


Suppuration  and  Septic  Diseases.  55 

enable  the  pj^og-enic  org-anisms  to  act,  is  shown  by  many  facts, 
such  as  Garre's  and  Bockhardt's  experiments  on  themselves, 
and  by  similar  experiments  performed  by  Grawitz  with  refer- 
ence to  acne  contagiosa  of  horses  where  the  organisms  which 
are  the  cause  of  the  disease  produce  it  when  merely  rubbed 
into  the  skin. 

To  explain  the  facts  of  the  case,  I  must  shortly  recall  the 
chief  points  as  regards  inflammation.  Inflammation  w^iich 
has  g'one  on  for  some  time  may  be  divided  into  three  stages. 
In  the  first  stage  w^e  have  the  preliminary  dilatation  (or  it 
ma}'  be  in  some  rare  cases,  contraction)  of  the  vessels,  the  in- 
creased flow  of  blood  throug-h  the  part,  and,  along  wath  this, 
increased  flow  of  l^'mph,  soon  followed  by  slowing  of  the  cir- 
culation, and  ultimately  by  inflammatory  stasis  with,  at  the 
same  time,  exudation  of  blood  plasma  and  corpuscles.  In  the 
second  stagre,  the  irritation  is  continued,  and  the  tissue  origi- 
nally attacked  by  the  inflammation  is  removed  and  its  place 
taken  by  granulation  tissue.  In  the  third  stage,  the  irrita- 
tion has  ceased,  and  retrogressive  changes  occur,  leading  to 
the  formation  of  a  scar. 

If  we  consider  the  state  of  the  tissues  in  these  three  stages, 
we  see  that  in  the  first  stage,  as  was  long  ago  pointed  out  hy 
Sir  Joseph  Lister,  the  vital  activitj'-  of  the  tissue  is  suspended, 
the  functions  of  the  part  are,  so  to  speak,  paralyzed,  in  other 
words,  the  tissue  has  become  an  extremely  weak  tissue,  and 
one  unable  to  resist  in  any  way  the  entrance  of  the  parasites. 
In  the  second  stage,  this  weak  tissue  has  been  removed,  and 
its  place  has  been  taken  by  young",  vig-oroiis,  health^',  granula- 
tion tissue,  w'hich  has  probably  g-reat  power  in  repelling  the 
attacks  of  the  organisms.  Lastly,  in  the  third  stage,  this 
g-ranulation  tissue  is  getting  older  and  becoming*  converted 
into  less  active  tissue.  The  first  stage  of  inflammation  is 
partly  defensive  and  partly  reparative,  and  alwaA'S  occurs 
after  every  injury.  The  second  stage  may  be  looked  on  as  a 
purely  defensive  stage,  tlie  irritant  still  continuing-  to  act.  In 
the  third  stag-e,  the  irritant  has  gone,  and  processes  leading 
to  permanent  repair  take  place. 

The  relation  of  inflammation  to  infection  may  perhaps  be 
best  illustrated  by  regarding-  it  as  an  instance  of  instinctive 
action.  The  first  effect  of  the  irritant  is  to  damage  the  part, 
and  the  first  result  is  dilatation  of  the  blood-vessels  and  in- 
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creased  flow  of  blood  and  Ij-mph;  the  part  in  fact  is  flushed 
with  blood  as  if  an  attempt  were  being  made  to  wash  awaj'- 
the  irritating-  cause  (Landerer).  This  is  a  process  which  is 
probably  constantl}'  occurring-  in  our  bodies  with  satisfactory 
results.  If  the  irritant  continues  to  act  it  is  very  soon  found 
that  these  attempts  are  ineffectual,  and  the  next  instinctive 
method  of  protection  is  to  g-et  rid  of  the  injured  tissues  and  to 
supply  their  place  by  young-,  strong,  healthy  tissue,  granula- 
tion tissue.  Finally,  when  the  irritating  cause  has  been  got 
rid  of,  the  vigilance  of  the  part  is,  so  to  speak,  relaxed,  and 
the  tissues  proceed  to  develop  into  a  less  active  and  less  vig- 
orous tissue,  viz.,  flbrous  tissue. 

The  uses  of  inflammation  are  not  always  apparent;  the 
process  is  not  guided  by  reason.  The  natural  instinct  of  the 
tissues  is,  so  to  speak,  to  resent  intrusion,  and  their  mode  of 
showing  resentment  is  by  inflammation.  I  some  cases,  as  in 
erysipelas,  this  inflammation  may  be  too  late  to  be  of  any 
use  in  repelling  the  intruder,  which  has  already  passed  on  be- 
fore the  inflammatory  chang'es  have  had  time  to  occur.  In 
other  cases,  the  inflammation  may  be  immoderate  in  amount 
and  lead  to  extensive  destructive  changes — more  extensive 
than  those  caused  by  the  infective  agent.  Or  again,  the  in- 
flammation may  weaken  the  tissues,  and  in  the  case  of  some 
organisms,  the  very  attempt  to  resist  their  entrance  ma^-  just 
open  up  the  way  for  their  action. 

Clinically,  the  organisms  enter  during  the  flrst  and  last 
stages,  more  especially  during  the  first,  and  not,  as  a  rule, 
during  the  intermediate  stage,  unless,  indeed,  while  growing 
outside  the  new  tissue,  on  the  surface  of  the  wound,  they  can 
so  injure  it  as  to  reduce  it  again  to  the  position  of  a  weak 
tissue — to  the  first  stage  in  fact.  This  is  very  well  shown  in 
a  series  of  experiments  made  by  Huber  on  the  localization  of 
virus.  Huber  performed  his  experiments  on  rabbits,  and  set 
up  inflammation  in  one  ear  by  rubbing  in  croton  oil,  the  other 
ea>"  being  left  intact  for  purposes  of  control.  The  infective 
material  employed  was  virulent  anthrax  bacilli,  and  these 
were  introduced  into  the  body  as  far  as  possible  from  the  seat 
of  inflammation,  viz.,  at  the  root  of  the  tail.  According  to 
the  stage  of  inflammation  which  he  desired  to  study,  Huber 
applied  the  croton  oil  before  or  after  the  infection  with  an- 
thrax bacilli.      The  result  of   these  experiments  was  in  the 
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first  place  that  the  bacilh  were  not  found  outside  the  vessels 
in  the  tissue  of  the  inflamed  part  in  anj'  stage  of  the  inflam- 
mation; and  in  the  second  place,  that  their  presence  inside 
the  vessels  was  dependent  on  the  stage  of  the  local  affection. 
Thus,  in  the  first  stage,  where  there  was  infiammatory  oedema 
— this  stage  reaching  its  height  in  about  seven  and  a  half 
hours — there  was  a  very  marked  increase  in  the  number  of 
the  bacilli  in  the  capillaries  of  the  inflamed  part,  as  compared 
with  the  number  which  were  present  in  a  similar  part  of  the 
opposite  ear.  As  the  inflammation  jsassed  into  the  second 
stage,  the  number  of  bacilli  in  the  capillaries  of  the  inflamed 
part  gradually  diminished,  till  when  this  stage  was  at  its 
height — after  fortj'-eight  hours — the  bacUli  had  eompletelj'- 
disappeared,  although  \h&y  were  present  in  large  numbers  in 
the  capillaries  of  the  other  ear.  During  the  third  stage, 
where  the  inflammation  had  subsided,  and  where  new  tissue 
was  being  formed,  bacilli  again  appeared,  and  were  found  in 
considerable  numbers  in  the  newly-formed  vessels.  Ulti- 
mately, when  the  scar  had  been  formed,  there  was  no  differ- 
ence as  regards  the  number  of  bacilli  in  the  capillaries  of  the 
scar,  and  the  number  in  the  capillaries  elsewhere. 

It  has  been  found  as  regards  the  pyogenic  cocci,  that  if 
thej"  are  circulating  in  the  blood,  the  induction  of  a  severe  in- 
flammator}'  action  does  not  lead  to  their  deposit  in  the  part, 
while  if  the  inflammation  is  less  severe,  they  can  apparentl3^ 
pass  out  of  the  blood-vessels,  and  set  up  suppuration.  Thus 
Rinne  concludes  from  his  experiments  on  suppuration  that  a 
violent  inflammatory  action  did  not  produce  a  locus  minoris 
resistenticB,  but  that  the  slighter  injury  caused  hy  the  chemi- 
cal products  of  the  bacteria  sufficiently  weakened  the  part  to 
enable  the  organisms  to  grow  in  it.  Acute  osteo-myelitis  and 
local  tubercular  diseases  frequently  stand  in  some  relation  to 
injury,  but  the}'  are  not,  as  a  rule,  attributed  to  severe  in- 
juries, but  usually  to  some  slight  blow  or  sprain.  In  a  phthisi- 
cal individual,  fracture  of  a  bone  or  some  other  severe  injury, 
is  not  followed  by  the  development  of  a  local  tuberculosis, 
whereas  a  slight  sprain  is  very  commonly  mentioned  as  the 
exciting  cause  of  such  a  process,  the  probability  being  that 
the  severe  injury  sets  up  too  great  reaction  to  permit  the 
organisms  to  act,  while  the  slighter  injury  simply  weakens 
the  part. 
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Cold. — Another  point  which  has  been  much  discussed  in 
relation  to  inflammation  and  suppuration  is  the  efl'ect  of  cold. 
It  is  generallj^  assumed  that  cold  is  a  frequent  cause,  or  at 
least  a  very  predisposing-  cause  of  inflammation,  as,  for  ex- 
ample, in  the  production  of  pneumonia.  That  cold  may  play 
an  important  part  as  one  of  the  factors  in  that  disease  is  very 
probable,  but  it  is  needless  for  me  to  say  that  we  are  con- 
stantly subjected  to  violent  changes  of  temperature,  without 
the  production  of  inflammatory  disease,  so  that  it  seems  as  if 
when  a  result  is  obtained,  some  other  factor  comes  into  plaj'. 

Fraenkel,  in  his  papers  on  pneumonia,  points  out  that,  as 
the  org'anisms  held  by  him  to  be  the  causal  agents  are  fre- 
c^uently  present  in  the  respiratory  tracts  of  healthy  individ- 
uals, other  causes,  among-  which  he  mentions  cold,  must  play 
an  important  part. 

That  cold  can  cause  inflammatory  affections  where  the 
conditions  are  suitable,  is  evident  as  regards  the  external  sur- 
face of  the  body,  from  the  production  of  chilblains,  the  tissue 
thus  weakened  being  brought  into  a  condition  rendering-  it 
very  liable  to  attack  from  org-anisms.  As  regards  the  effects 
of  cold  on  the  internal  parts  of  the  bod}',  some  very  interest- 
ing- observations  have  been  made  b^'  Lassar.  A  number  of 
rabbits  were  shaved  or  deprived  of  their  hair  in  some  way  or 
other;  these  animals  when  kept  at  a  suitable  and  equable 
temperature  (about  20°  C.)  and  well  fed,  remained  in  good 
health,  but  on  being-  taken  out  of  the  warm  room  and  plunged 
into  ice-cold  water,  for  from  one  to  three  minutes,  then  dried 
carefully,  chafed  and  warmed  again,  they  almost  alwa^-s  in 
the  course  of  one  or  two  days  showed  albuminuria,  increasing- 
at  a  later  period  often  to  a  g-reat  extent,  and  accompanied 
by  the  presence  of  hj-aline  cylinders  in  the  urine;  at  the  same 
time  the  rectal  temperature  was  as  much  as  1.5°  C.  above  the 
normal.  These  animals  often  recovered  from  the  albuminuria, 
but  were  again  similarlj'^  affected  when  again  exposed  to  cold. 
On  microscopical  examination  of  the  organs,  they  were  seen 
to  be  in  what  Lassar  terms  a  state  of  "interstitial  inflamma- 
tion;" the  organs  chiefly  affected  being-  the  kidneys  and  liver, 
but  also  in  some  cases  the  lungs,  muscular  tissue  of  the  heart, 
and  the  sheaths  of  the  nerves.  In  the  organs  it  was  seen  that 
there  was  no  deg'eneration  of  the  interstitial  tissues,  but  the 
blood-vessels,  especially  in  the  lungs  and  liver,  v\'ere  often 
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enormously  dilated,  the  arteries  filled  with  thrombi,  and  larg-e 
numbers  of  leucocytes  were  present  in  the  tissues  in  the  neigh- 
borhood of  the  veins.  The  effect  of  cold  in  these  experiments 
seems,  in  fact,  to  be  the  production  of  what  is  probably  a 
weak  tissue,  and  one  therefore  liable  to  attack  from  org-anisms. 

As  to  the  relation  of  pyog-enic  organisms  to  animals  acted 
on  by  cold,  I  only  know  of  experiments  by  Grawitz  on  the 
relation  of  peritonitis  to  cold,  but  his  experiments  are  not 
sufficiently  satisfactory.  He  shaved  the  skin  of  the  abdomen 
in  young  animals,  covered  it  for  from  a  half  to  one  hour  with 
warm  compresses,  and  then  suddenly  removing"  these,  alloAved 
a  draught  of  ice-cold  air  to  play  on  the  part  for  twenty  to 
forty  minutes.  This  caused  no  bad  effect  on  the  peritoneum, 
nor  was  any  bad  result  produced  on  that  membrane  when 
organisms  were  simultaneously'  injected  into  the  intestinal 
canal  or  into  the  blood ;  and  in  one  experiment  the  cocci  were 
injected  directly  into  the  abdominal  cavit}^  also  without  set- 
ting up  peritonitis.  In  the  last  experiment,  however,  the  cocci 
were  injected  three-quarters  of  an  hour  before  the  commence- 
ment of  the  exposure  to  cold,  and  it  is  highly  probable  that, 
under  the  circumstances,  they  had  died,  or  had  been  removed 
by  the  healthy  peritoneum  before  the  application  of  the  cold; 
and  this  is  the  more  iikel.y  to  have  been  the  case,  seeing-  that 
the  activity'  of  the  peritoneum  was  probably  increased,  as  the 
result  of  the  warm  compresses  applied  to  the  skin  over  the 
abdomen. 

Injury. — An  important  cause,  predisposing  to  the  occur- 
rence of  suppuration,  is  injury,  which  probably  acts  in  two 
ways;  in  the  first  place,  by  setting-  up  the  earh^  stag-es  of  in- 
flammation ;  and  in  the  second  place,  by  leading  to  effusion  of 
blood,  and  thus  enabling  any  pyogenic  cocci  which  maj'  be 
circulating-  in  the  blood  to  pass  out  of  the  vessels,  and  find  in 
the  cellular  tissue  a  suitable  place  for  their  development. 

The  effect  of  injury  is  well  shown  in  experiments  which 
have  been  made  on  the  production  of  acute  endocarditis.  In 
order  to  induce  this  disease  in  animals,  by  injection  of  the 
pyog'enic  cocci  into  the  blood,  it  has  been  found  either  that 
the  number  of  cocci  employed  must  be  very  large,  or  that  they 
must  be  attached  to  gross  particles,  as  has  already  been  men- 
tioned, or  that  some  injurj^  must  be  caused  to  the  valves 
before  their  injection.     Wyssokowitsch  and  others  have  per- 
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formed  experiments  of  this  kind,  and  have  found  that  by  in- 
troducing* a  rod  into  the  jugular  vein,  thej'  were  able  to  cause 
laceration  of  the  valves,  and  that  then,  on  subsequent  injec- 
tion of  staphylococci  into  the  blood,  ulcerative  endocarditis 
occurred.  The  effect  of  the  injury  in  this  instance  is  no  doubt 
chiefly  to  lead  to  loss  of  resisting-  power  in  the  endothelial 
and  connective-tissue  cells,  as  the  result  of  the  early  stage  of 
inflamination  induced  by  it. 

The  relation  of  injury  to  certain  inflammator}^  diseases  in 
man  is  g-enerall3^  accepted,  and  I  need  only  instance  the  case 
of  acute  osteo-myelitis  which  is  frequently  attributed  to  an 
injury.  In  experiments  on  animals,  with  regard  to  the  pro- 
duction of  acute  osteo-mj^elitis,  it  is,  as  a  rule,  necessary  not 
onl}^  to  inject  the  pyog"enic  organisms  into  the  blood,  but  also 
to  cause  some  injury  to  the  bone.  If  this  is  done,  especiall}^ 
where  large  numbers  of  cocci  are  introduced  into  the  circula- 
tion, the  animals  generally  die  in  from  twelve  to  fourteen 
days,  much  emaciated,  and  showing  pus  at  the  seat  of  frac- 
ture, pus  in  the  medulla,  and  necrosis  of  bone.  With  regard 
to  man  there  are  several  cases  on  record  in  which  the  relation 
of  injury  to  this  disease  is  very  strikingly  shown;  and  the 
fact  that  the  disease  occurs  much  more  often  in  males  than 
females,  and  especially  in  3'oung  males,  is  usually  attributed 
to  the  fact  that  injuries  are  sustained  more  frequently  by 
bo3"s  than  girls.  At  the  same  time,  the  number  of  cases  of 
acute  osteo-myelitis  in  man,  in  which  the  direct  relation  to  an 
injury  can  be  satisfactorily  traced,  is  in  reality  comparativeh^ 
small;  and  that  injury,  thoug-h  it  plays  a  part  in  some  in- 
stances, is  not  an  essential  condition  for  the  production  of  the 
disease,  is  shown  \)y  its  occurrence  after  acute  fevers,  and 
also  by  the  fact  that  it  is  limited,  as  a  rule,  to  certain  favorite 
seats.  When,  however,  the  disease  affects  bones  or  parts  of 
bones  which  are  not  usually  attacked,  a  history  of  injury  or 
exposure  to  cold  can  generally  be  obtained  to  explain  its  oc- 
currence in  these  abnormal  situations.  In  the  case  of  wounds 
also,  we  must  not  forget  that  the  injury  done  to  the  surface 
of  a  wound  during  an  operation  bj-  the  knife  and  the  manipu- 
lations, sets  up  the  early  stage  of  inflammation,  and  that  thus 
the  surface  of  a  wound  is,  for  a  few  hours  at  an^^  rate,  a  weak 
surface,  and  one  unable  to  resist  attacks  from  org-anisms. 

That  one  great  explanation  of  the  value  of  injury  iji  aiding" 
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the  occurrence  of  suppurative  diseases  is  the  extravasation  of 
blood  from  the  vessels  is  shown  in  a  veiy  striking-  manner  by 
experiments  on  symptomatic  anthrax,  a  disease  to  which  I 
shall  have  to  allude  in  detail  presently.  I  may  say  here  that 
this  disease  is  caused  by  bacilli,  but  is  not  set  up  if  the  bacilli 
are  introduced  into  the  circulating-  blood;  in  order  to  produce 
it  the  bacilli  must  act  in  the  cellular  tissue.  After  injection 
of  the  organisms  into  the  blood,  the  animals  remain  well,  and 
the  bacilli  ver^^  soon  disappear;  if,  however,  shortly  after  the 
injection  of  the  bacilli  into  the  blood,  a  bruise  is  produced  in 
some  jDart  of  the  body,  the  bacilli  pass  out  of  the  vessels  into 
the  cellular  tissue  along  with  the  blood,  grow  there,  and  soon 
cause  the  formation  of  the  characteristic  tumors,  the  spread 
of  the  disease,  and  its  fatal  termination.  In  man  it  is  some- 
times seen  that  bruises  in  weakly  individuals  are  followed  by 
suppuration,  and  I  have  already'  published  the  case  of  a 
drunkard  who  had  albuminuria,  and  was  in  a  very  low  state 
of  health,  and  who,  whenever  he  received  a  bruise,  developed 
an  abscess  at  that  part.  In  his  depressed  state,  the  pyogenic 
cocci  were  probably  able  to  live  in  his  blood,  and  the  injuries, 
by  setting  up  the  earl}-  stage  of  inflammation,  and  thus 
further  weakening  the  tissues,  and  also  by  leading  to  the  effu- 
sion of  blood  containing  the  organisms,  gave  rise  to  the  forma- 
tion of  abscesses. 

Irritating  Chemical  Substances. —  Another  important 
cause  of  depression  of  vitality  is  the  presence  of  irritating 
chemical  substances.  The  mode  of  action  of  these  chemical 
substances  is  probably  that,  when  concentrated,  they  destroy 
the  vitalit}'  of  the  tissue  by  their  caustic  effect,  and  when 
more  dilute,  they  set  up  the  early  stage  of  inflammation, 
which  also  occurs  in  the  former  case  in  the  vicinity  of  the 
dead  part.  The  effect  of  these  substances  in  procuring  a  weak 
spot  at  which  the  organisms  can  develop,  is  no  doubt  the  ex- 
planation of  Kocher's  results  with  regard  to  acute  osteo-mye- 
litis  in  dogs.  He  found  that  if  digestive  disturbances  were 
induced  by  the  introduction  of  large  quantities  of  septic  ma- 
terial into  the  intestinal  canal,  and  if,  at  the  same  time,  a 
bone  was  injured  by  the  injection  of  ammonia  or  other  irri- 
tating chemical  substances  into  it,  acute  osteo-myelitis  oc- 
curred at  the  seat  of  injury,  while  the  injection  of  the  chemi- 
cal substances  alone  only  produced  temporary'  reaction.    These 
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experiments,  however,  were  only  few  in  number,  and  are  not 
completely  satisfactory,  because  it  is  possible  that  the  organ- 
isms spread  in  along  the  needle  track,  and  did  not  reach  the 
part  from  the  blood.  It  has  also  been  found  that  if  irritating- 
chemical  substances  are  injected  subcutaneously  into  rabbits, 
and  if,  at  the  same  time,  large  numbers  of  pyogenic  cocci  are 
injected  into  the  veins,  suppuration  frequently  occurs  at  the 
seat  of  injection,  the  suppuration  going  hand  in  hand  with  the 
development  of  the  pyogenic  organisms  which  liave  reached 
the  part  from  the  blood  (Biondi). 

Many  of  the  former  experiments  on  the  production  of  sup- 
puration b^'  means  of  irritating  chemical  substances,  which 
frequently  resulted  in  growth  of  micro-organisms  in  the  part, 
and,  as  a  consequence,  the  occurrence  of  suppuration,  show 
how  the  presence  of  irritating  chemical  substances  placed  the 
parts  in  a  condition  which  diminished  their  resisting  power 
against  the  action  of  micro-organisms.  Grawitz  and  de  Bary 
found  that  if  croton  oil  was  injected  into  rabbits  subcutane- 
ously, it  caused  inflammation,  and  sometimes,  in  their  opinion, 
suppuration;  if,  however,  the  pyogenic  organisms  were  also 
present,  suppuration  always  occurred,  although  these  cocci 
alone  in  small  numbers  are  unable  to  produce  suppuration  in 
the  normal  subcutaneous  tissue  of  dogs  or  rabbits. 

If  I  may  venture  to  apply  these  facts  to  the  treatment  of 
wounds,  it  seems  to  me  that  if  the  views  which  I  have  at- 
tempted to  develop  as  to  the  importance  of  a  granulation 
wall  as  a  barrier  against  micro-organisms  are  correct,  it  is 
questionable  whether,  in  the  case  of  wounds  which  have  be- 
come septic,  it  is  well  to  wash  them  out  with  irritating  anti- 
septics, as  is  so  often  done  at  present.  That  it  is  well  to 
remove  the  decomposing  discharge  both  by  free  drainage  and 
also  by  washing  out  the  wound  in  some  cases  is  of  course  evi- 
dent, but  where  strong  irritating*  antiseptics  are  employed, 
unless  they  are  able  to  kill  all  the  micro-organisms  present 
in  the  wound,  and  thus  render  it  aseptic,  the  result  of  their 
injection  might  be,  I  think,  that  they  will  injure  the  granula- 
tion wall,  and  thus  produce  a  weak  spot  in  which  the  pyogenic 
cocci  present  in  the  wound  can  develop,  and  through  which 
they  may  be  enabled  to  enter  the  body.  Thus  it  has  been 
found  that  in  cases  of  tubercular  disease  of  bones  and  joints, 
accompanied  by  suppuration,  general  tuberculosis,  more  espe- 
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cially  tubercular  meningitis,  occurs  by  far  most  frequently 
where  sinuses  have  become  septic,  and  more  especially  where, 
in  addition,  these  septic  sinuses  have  been  much  irritated  by 
futile  antiseptic  injections.  Hence  it  seems  to  me  that,  except 
in  cases  where  there  is  reasonable  ground  for  believing-  that 
the  injection  of  these  antiseptics  into  septic  wounds  will  com- 
pletelj'  eradicate  the  organisms,  it  is  better  to  avoid  the  use 
of  irritating  antiseptics  such  as  carbolic  acid,  and  if  it  is 
thought  well  to  wash  away  the  discharge,  to  employ  some 
fluid  which  will  not  injure  the  g'ranulation  wall. 

Except  in  the  case  of  wounds,  the  chemical  substances 
which  aid  in  enabling  the  bacteria  to  gain  a  foothold,  are  the 
products  of  the  organisms  themselves.  That  various  bacterial 
products  are  highlj^  poisonous  is  now  well  known,  and  in  the 
case  of  putrefactive  and  pyogenic  organisms  these  products 
are  able  not  only  to  cause  local  trouble,  but  also  to  set  up 
fever,  to  depress  the  vitality  of  the  patient,  or  it  may  be  even 
to  cause  death.  With  regard  to  these  general  effects  of  the 
chemical  products  of  bacteria,  it  is  unnecessary  for  me  to  enter 
into  further  detail,  for  the  fact  is  now  so  well  known  that  in 
most  books  on  surgery  we  find,  in  addition  to  septicaemia  and 
P3^£emia,  a  third  group  of  general  septic  diseases,  due  to  the 
action  of  these  products,  described  under  the  title  of  septic 
intoxication  or,  as  Dr.  Matthews  Duncan  has  termed  it,  sapree- 
mia.  I  may,  therefore,  at  once  pass  on  to  the  local  effects  of 
the  products  of  bacteria  and  their  action  in  enabling  the  or- 
ganisms to  live  and  multiply  in  the  part. 

I  need  only  mention  in  this  respect  Panum's  well-known 
researches,  in  Avhich  he  found  that  although  he  destroyed  the 
bacteria  present  in  a  i^utrefying  liquid,  he  still  had  a  fluid 
which,  in  sufficient  quantities,  was  intensely  poisonous  and 
rapidly  caused  the  death  of  the  animal.  The  same  was  the 
case  in  Koch's  experiments,  in  which  he  found  that  the  injec- 
tion of  a  large  quantity  of  putrefying  fluid  into  mice  frequently- 
occasioned  the  rapid  death  of  the  animal,  while  if  a  minute 
amount  oiAj  was  introduced,  the  animals  either  survived  or 
fell  victims  to  some  infective  disease,  the  result  of  the  devel- 
opment of  bacteria.  A  number  of  these  poisonous  bases,  the 
products  of  putrefactive  fermentation,  have  now  been  isolated 
by  Brieger. 

Products  of  the  Bacteria  themselves. — In  some  experi- 
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ments  which  I  performed  recently  with  an  org-anism  described 
by  Hauser  under  the  name  of  proteus  vulg-aris — an  org-an- 
ism not  uncommonly  present  in  putrefying-  materials — I  di- 
luted the  g-rowth  in  g-elatin  with  a  certain  amount  of  water 
before  injection.  In  some  cases,  however,  I  used  for  dilution, 
instead  of  water,  boiled  meat  infusion,  in  which  the  same  or- 
g-anisms  had  been  g-rowing-,  that  is  to  say,  a  fluid  containing- 
the  products  of  the  growth  of  these  bacteria,  and  I  found,  for 
example,  that  while  one-fortieth  c.cm.  of  the  mixture  prepared 
by  the  addition  of  water  never  killed  the  animals  experimented 
on,  where  the  dilution  was  made  to  the  same  degree  with  the 
boiled  meat  infusion,  the  animals  died  from  the  same  dose 
after  about  fortj'-eig-ht  hours.  In  the  second  case,  a  larger 
quantity  of  the  products  of  the  bacteria — these  products  being 
very  poisonous — was  introduced  than  in  the  first  case,  and  to 
this  we  must  ascribe  the  ditTerence  in  the  result.  In  experi- 
ments on  guinea-pigs  with  the  cholera  bacillus,  Hueppe  has 
found  that  infection  occurs  more  certainly  and  with  less  ma- 
terial, if  there  has  been  preliminary  action  on  the  intestine  of 
the  poisonous  products  of  the  cholera  bacilli,  or  even  of  the 
ptomaines  of  other  bacteria;  and  Fliigge  and  Wyssokowitsch 
have  shown  that  bacteria  which  are  not  usually  pathogenic 
in  the  animals  employed  for  the  experiments,  can  penetrate 
into  tissues  previously'  weakened  by  bacterial  poisons. 

Among'  the  products  of  the  putrefactive  fermentation  there 
are  two  substances  which  have  been  found  to  be  highly  irritat- 
ing, viz.,  cadaverine  and  putrescine;  and  I  have  previously 
referred  to  the  experiments  made  by  Grawitz  and  Scheuerlen, 
which  show  that,  as  the  result  of  the  injection  of  these  sub- 
stances, inflammation  and  suppuration  may  occur  accord- 
ing to  the  strength  and  quantitj^  of  the  solution  employed. 
Grawitz  found  further  that  suppuration  certainly  occurs,  if,  at 
the  same  time  that  a  comparatively^  dilute  solution  of  cadav- 
erine is  injected,  pyogenic  cocci  are  introduced.  The  chemical 
products  of  the  pyogenic  cocci  are  also,  according-  to  Grawitz, 
irritating  to  the  subcutaneous  tissues  of  dogs  and  rabbits, 
when  introduced  in  sufficient  quantitj^-  and  concentration. 
Thus  he  found  that  if  sterilized  cultivation  of  pj^ogenic  cocci 
Avere  injected  in  large  quantities  into  dogs— for  example,  four 
c.cm.  of  a  sterilized  cultivation  of  staph^iococcus   pyogenes 
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aureus — suppuration  occurred,  the  pus  being-  free  from  org-an- 
isms. 

Products  of  the  Pyogenic  Organisms.— As  regards  the 
products  of  these  pyogenic  cocci,  Brieger,  who  is  the  great 
authority  on  this  subject,  states  that  he  has  been  unable  as 
yet  to  obtain  any  toxine  from  the  cultivations  of  these  organ- 
isms. Cultivations  of  staphylococcus  pyogenes  aureus  on 
moist  beef  or  veal  yield  larg-e  quantities  of  ammonia,  as  does 
also  the  staphylococcus  pyogenes  albus;  the  latter  produces, 
in  addition,  considerable  quantities  of  trimethjiamin.  Strep- 
tococcus p3'og'enes  likewise  produces  ammonia  and  trimethyl- 
amin.  That  the  ammonia  must  irritate  the  tissues  is  of  course 
evident,  and  it  is  probable  that  in  the  nascent  state  it  is  still 
more  irritating-;  while  as  reg-ards  trimethylamin,  though  it 
is  not  an  alkaloid,  it  is,  in  Brieg-er's  opinion,  probably  a  de- 
scendant of,  or  ver^^  closel^^  allied  to,  the  ptomaines,  and  when 
present  in  considerable  quantities  in  the  body  is  ver^'  hurtful 
to  it.  These  org-anisms  also  produce  a  peptonizing  ferment, 
and  can  thus  peptonize  and  dissolve  coagulated  albumen;  and 
this  property  is,  as  we  have  seen,  of  great  importance  in  sup- 
puration. When  sown  in  milk  they  rapidly  set  up  a  pure 
lactic  fermentation,  leading  to  the  production  of  large  quanti- 
ties of  lactic  acid,  as  the  result  of  which  the  milk  coagulates 
if  kept  for  some  daj's  at  the  temperature  of  the  human  body. 
This  production  of  lactic  acid  is  an  important  fact,  as  it  prob- 
ably also  takes  place  sometimes  in  wounds,  causing  acidity  of 
the  discharge,  and  in  abscesses  causing  the  well-known  watery 
pus.  Whether  ptomaines  will  yet  be  found  in  the  case  of  the 
pyogenic  cocci  we  cannot  sa,y,  but  the  occurrence  of  fever  in 
suppurative  diseases  may  possibl}^  as  Baumgarten  suggests,  be 
explained  simply  by  the  increased  tissue  change  as  the  result 
of  their  growth,  the  products  thus  formed  requiring  increased 
combustion,  and  perhaps  also  stimulating  the  thermic  centres, 
and  hence  causing  elevation  of  temperature;  and  in  support 
of  this  view,  Baumgarten  refers  to  the  fever  which  occurs  in 
trichinosis,  where  there  is  no  idea  of  any  action  of  ptomaines. 

Leber  ("  Fortschritte  d.  Medicin,"  1S88,  No.  12)  states  that 
he  has  isolated  a  crj^stalline  substance,  which  he  calls  phlogo- 
sine,  from  cultivations    of  stapl\ylococcus  pyogenes   aureus, 
w^hich  causes  suppuration  when  injected  into  animals. 
VIII— 5 
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Seat  of  Inoculation  and  Anatomical  Arrangement  of 

THE  Part. 

Much  depends  also,  as  regards  the  effect  of  these  organisms, 
on  the  seat  of  inoculation  and  the  anatomical  arrangement  of 
the  part.  These  conditions  are  of  importance  in  two  ways :  in 
the  first  place,  certain  organisms  will  not  grow  everywhere 
in  the  body,  they  will  only  grow  in  certain  tissues;  and,  in 
the  second  place,  in  some  cases,  especially  in  the  case  of  the 
pyogenic  organisms,  the  character  of  the  resulting  disease 
varies  chiefly  according  to  the  anatomical  arrangement  of  the 
part  in  which  the  organisms  are  growing. 

Some  organisms,  such  as  the  higher  fungi,  seem  only  to  be 
able  to  act  if  they  are  present  within  the  cai3illar3^  blood- 
vessels or  large  serous  sacs;  the  bacillus  of  malignant  oedema 
acts  only  in  the  cellular  tissue ;  the  micrococcus  of  erysipelas 
possibl}^  only  in  the  lymphatic  vessels.  As  this  is  an  impor- 
tant matter,  I  may  refer,  in  some  detail,  to  a  few  examples 
which  show  the  great  influence  which  these  conditions  exert 
on  the  development  and  the  character  of  the  resulting  disease. 
In  some  experiments  which  I  performed  with  Hauser's  pro- 
teus  vulgaris,  I  met  at  first  with  some  verj"  interesting  diffi- 
culties. I  injected  the  cultivations  into  the  backs  of  rabbits, 
and  I  found  that  the  results  obtained  varied  in  a  manner  very 
difficult  to  understand.  After  considerable  investigation,  I 
found  that  the  differences  depended  on  the  seat  of  inoculation; 
that  if  the  material  was  injected  superficially  to  the  muscles, 
a  different  result  might  be  obtained  to  that  which  followed 
injection  into  the  substance  of  the  muscles.  Thus  quantities 
of  a  cultivation  w^hich,  introduced  into  the  subcutaneous  tissue, 
would  only  have  caused  a  large  abscess,  were  followed,  when 
injected  into  the  muscles,  by  the  death  of  the  animal;  and 
further,  a  small  dose  which  would  have  been  without  notice- 
able effect  on  the  subcutaneous  tissue,  was  sufficient  to  pro- 
duce an  abscess  when  injected  into  the  muscles.  What  the 
explanation  of  this  difference  is  I  am  unable  to  say :  it  is  possi- 
ble, however,  that  some  chemical  substance  in  the  muscle  is 
readily  broken  up,  and  readily  gives  rise  to  poisonous  com- 
pounds, and  that  this  substance  does  not  exist,  or  is  present 
in  less  amount,  in  the  subcutaneous  tissue.  Similar  differ- 
ences, according  as  injections  were  made  into  the  subcutaneous 


Suppuration  and  Septic  Diseases.  67 

tissue  or  into  the  muscles,  were  noticed  in  the  case  of  sev^eral 
other  bacteria. 

Fehleisen  ("Deutsch.  Archiv  f.  klin.  Chirurg-.,"  Bd.  36,  Hft. 
4)  says,  that  while  a  large  quantity  of  staphylococcus  pyo- 
g-enes  aureus  is  necessar^^  to  cause  death  when  injected  into 
the  peritoneum,  a  much  smaller  quantity  (about  one-twelfth 
of  the  amount)  causes  suppuration  in  and  around  joints  when 
injected  into  them.  He  also  says  that  pus  varies  in  virulence 
according-  to  its  origin,  different  tissues  probabl^^  producing 
different  ptomaines. 

Perhaps  the  best  example  of  the  great  influence  exerted  hy 
the  seat  of  inoculation  and  anatomical  arrangement  of  the  part 
is  furnished  by  the  disease  known  in  this  country  as  "  Black  Leg," 
in  Germany  as  "  Rauschbrand,"  and  in  France  as  "  Symptom- 
atic Anthrax."  This  disease  has  been  investigated  \>\  a  number 
of  observers,  chiefly  \>y  thi-ee  French  writers  who  have  worked 
together,  viz.,  MM.  Arloing,  Cornevin,  and  Thomas.  The  dis- 
ease chiefly  affects  cattle  and  sheep,  more  especially  cattle, 
and  is  characterized  by  the  rapid  appearance  of  irregularly 
limited  swellings  of  the  skin  and  muscular  tissues,  these  swell- 
ings being  at  first  very  painful  and  tense,  but  rapidly  becom- 
ing painless  and  crepitating.  The  disease  is  accompanied  by 
fever,  which  is  often  very  high,  and  it  is  almost  always  fatal, 
usually  after  a  duration  of  from  thirtj'-six  to  forty  hours. 
The  cause  of  the  disease  has  been  demonstrated  to  be  a  bacillus 
which  grows  without  free  oxygen,  and  thus  belongs  to  Pasteur's 
class  of  anaerobes.  These  bacilli  are  remarkable  in  various 
ways,  more  especially  in  the  conditions  under  which  they  exert 
their  pathogenic  action.  In  order  to  cause  the  death  of  the 
animal,  the  organisms  must  be  introduced  either  into  the  sub- 
cutaneous tissue  or  into  the  muscles:  if  they  are  injected  into 
the  veins  or  into  the  bronchi,  they  do  not  cause  the  death  of 
the  animal,  but  apparently  after  a  time  die  out,  leaving  the 
animal,  however,  protected  against  the  disease.  And  I  have 
already  mentioned  that  if,  after  the  virus  has  been  injected , 
into  the  veins,  a  bruise  is  caused  in  some  part  of  the  body,  the 
organisms  reach  that  spot  from  the  blood,  grow  there,  and 
set  up  the  disease.  If  inoculations  are  made  quite  at  the  tip 
of  the  tail  in  cattle,  the  result  is  onlj^  a  moderate  amount  of 
reaction,  even  when  large  quantities  of  the  material  are  in- 
troduced; the  more  proximal  on  the  tail  is  the  seat  of  inocula- 
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tion,  the  more  readily  is  a  result  obtained.  The  explanation 
of  this  fact  is  apparently  partly  the  dense  nature  of  the  con- 
nective tissue  at  the  tip  of  the  tail,  and  partly  also  the  low 
temperature  of  the  part.  That  the  density  of  the  tissue  in 
the  tails  of  cattle  interferes  with  the  spread  of  the  infection 
is  evident,  because  sheep,  at  the  tips  of  whose  tails  the  cellular 
tissue  is  loose,  react  markedly  on  inoculation  in  that  part. 
As  regards  the  temperature  of  the  part,  it  has  been  found 
that  if,  after  inoculation,  the  tail  is  wrapped  in  bad  conduc- 
tors of  heat,  the  local  temperature  can  be  so  raised  that  con- 
siderable reaction  occurs,  and  vice  versa  in  the  case  of  sheep ; 
if,  after  inoculation,  the  part  is  kept  cool  by  the  application  of 
ice-bags,  the  violence  of  the  local  reaction  is  much  reduced. 

As  regards  the  pj^og'enic  organisms,  most  of  them  act  in 
the  cellular  tissue  to  which  they  gain  access,  as  a  rule,  after 
the  destruction  of  the  epithelium.  The  gonococcus  is,  so  far 
as  we  know,  the  only  pj^ogenic  organism  in  man  which  is  able 
to  penetrate  uninjured  epithelium;  and  with  regard  to  the 
gonococcus,  it  is  very  striking  that  it  only  attacks  certain 
mucous  membranes,  and  apparently  cannot  develop  in  any 
other  tissue  of  the  body  unless,  perhaps,  in  the  joints  in  which, 
according  to  Kammerer,  it  is  present  in  some  cases  of  g-onor- 
rhoeal  rheumatism.  (It  must  be  said,  however,  that  other 
investigators  have  failed  to  confirm  this  observation.)  Bumm 
states  that  pure  gonorrhoeal  pus  may  be  injected  into  the 
subcutaneous  cellular  tissue  without  causing  any  reaction, 
and  that  if,  after  twenty-four  hours,  an  incision  is  made  into 
the  part,  and  some  of  the  pus  which  was  injected  is  removed,, 
it  will  be  found  that  the  pus  cells  are  in  good  condition,  but 
tliat  the  cocci  have  disappeared.  This  is  a  fact  of  great  in- 
terest, as  showing  that  pus,  apart  from  the  micro-organism 
which  it  contains,  does  not  exert  a  pyogenic  action.  Also,  as 
I  have  previously  said,  when  suppurative  bubo  occurs  after 
gonorrhoea,  the  staphylococcus  p3''ogenes  aureus  or  albus  is 
present  in  the  ijus  from  the  gland  and  not  the  gonococcus, 
suppurative  bubo  being  therefore  the  result  of  a  mixed  infec- 
tion, and  not  a  necessary  complication  of  gonorrhoea.  The 
same  is  the  fact  in  the  case  of  abscesses  in  connection  with  the 
urethra  in  cases  of  gonorrhoea.  Kitt  has  found  that  in  the 
case  of  the  coccus  of  mastitis  in  cows,  the  organisms  only 
exert  their  pathogenic  action  when  the}^  are  present  in  the 
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ducts  or  acini  of  the  mainiiia;  if  injected  directly  into  the 
tissue  of  the  mamma,  the^'  cause  no  suppuration. 

Anatomical  Arrangement  of  the  Part. — The  anatomical 
arrangement  of  the  part  is  probably  a  very  important  factor 
in  the  production  of  acute  osteo-myelitis.  This  disease  is,  as 
we  have  seen,  due  to  the  action  of  pyogenic  cocci,  and  it  not 
infrequently  stands  apparently  in  some  relation  to  an  injury. 
But  the  injury  and  the  presence  of  the  cocci  do  not  explain 
the  A\'hole  of  the  etiology  of  the  disease,  more  especially  they 
do  not  explain  why  it  is  that  the  disease  is  almost  entirely 
limited  to  certain  bones  and  to  certain  parts  of  bones.  !N'ot 
that  most  of  the  bones  in  the  body  may  not,  under  certain 
circumstances,  become  the  seat  of  this  affection,  but  as  a  rule 
the  disease  has  certain  very  favorite  seats,  such  as  the  femur, 
especially  its  lower  end,  the  upper  and  lower  ends  of  the  tibia, 
the  upper  end  of  the  humerus  and  the  radius. 

It  is  very  seldom,  indeed,  that  the  ulna,  and  still  more 
seldom  that  the  fibula  is  attacked. 

Now,  these  are  the  bones  which  g-row  most  rapidl}',  and  in 
them  the  disease  commences  during  the  period  of  growth,  and 
most  usually  in  the  neighborhood  of  the  epiphyseal  line  where 
the  growth  is  of  course  most  active.  Thus  the  fact  that  the 
bones  are  growing,  helps  apparently  to  determine  the  seat  of 
the  disease,  possibly  because  there  is  a  large  amount  of  young 
indefinite  tissue  at  these  parts,  possibly  also  because  there 
are  plenty  of  blood-vessels,  and  also,  perhaps,  because  the 
circulation  in  the  ends  of  the  bone  is  apparently  less  rapid 
than  elsewhere  (Neumann).  It  is  interesting  also  to  note,  as 
showing"  probably  the  influence  of  similar  conditions,  that 
when  this  disease  attacks  infants,  it  is  usually  limited  to  the 
neighborhood  of  the  epiphyseal  line,  giving  rise  to  acute  epiphy- 
sitis. At  the  same  time,. the  anatomical  peculiarities  will  not 
suffice  to  explain  all  the  facts,  because  in  g'rowing-  animals  be- 
longing to  species  not  insensitive  to  this  poison,  the  disease  is 
not  produced  by  injection  into  the  circulation  unless  some  other 
determining-  cause,  such  as  injury,  comes  into  play;  and  because 
also  the  disease  not  infrequently  occurs  after  acute  fevers, 
such  as  typhoid  fever.  As  regards  the  anatomical  arrange- 
ment of  the  part  in  its  relation  to  acute  osteo-myelitis,  all 
that  we  can  saj',  therefore,  is  that  there  is  some  peculiarity 
in  g-rowing  bones  not  necessarily  limited  to  the  growth  at  the 
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epiphysis,  which  has  an  important  influence  on  the  production 
of  the  disease. 

The  only  other  possible  view  in  the  cases  is  where  no  injury 
can  be  made  out,  would  be  that  the  disease  is  a  specific  one, 
and  that  the  virus  can  only  g-row  in  these  situations.  This 
view  is,  however,  untenable,  as  shown  both  by  clinical  facts, 
and  also  by  the  fact  that  the  org-anisms  of  acute  osteo- myelitis 
are  the  same  as  those  which  are  present  in  ordinary  suppura- 
tion. 

Another  example  of  the  manner  in  which  the  occurrence  of 
disease  may  be  influenced  by  the  anatomical  arrang-ement  of 
the  part  is  the  frequency  with  which  pyeemia  occurs  after 
acute  osteo-m^^elitis.  This  is  evidently  due,  in  part  at  any 
rate,  to  the  hig-h  pressure  which  the  pus  is  subjected  to  in  the 
medulla  of  the  bone,  as  shown  by  the  manner  in  which  the 
fatty  matter  oozes  out  of  the  bone  when  it  is  trephined,  and 
also  by  the  occurrence  of  fatty  embolism  in  the  lung's.  Just 
as  fatty  emboli  maj'  pass  into  the  circulation,  so  may  emboli, 
consisting-  of  groups  of  cocci,  or  of  pus  containing-  cocci,  occur. 

In  the  case  of  certain  org-ans  also,  it  is  possible  that  their 
peculiar  selective  affinity  for  certain  viruses  is,  to  a  consider- 
able extent,  due  to  the  anatomical  arrang-ement  of  the  part. 
The  great  tendency  of  infective  materials  to  become  located 
in  the  kidneys  is  very  striking-.  I  have  already  referred  to 
experiments  w^here  deposits  of  micrococci  were  found  only  in 
the  kidneys,  and  this  is  also  the  case  with  staphylococcus  P3'0- 
g-enes  aureus  when  injected  in  moderate  quantities  into  the 
veins  of  rabbits.  The  accumulation  of  organisms  in  that  organ 
is  also  seen  in  the  case  of  a  number  of  other  bacteria,  and  even 
of  the  higher  fungi,  such  as  the  pathogenic  forms  of  mucor 
and  aspergillus.  It  seems  to  me  possible  that  in  the  case  of 
the  kidney,  its  excretory  function  may  have  something  to  do 
with  the  tendency  of  organisms  to  accumulate  in  that  organ. 
Grawitz,  however,  thinks  that  this  selective  affinity  is  due  to 
differences  in  the  energy  wath  which  different  organs  assimi- 
late nutriment,  and  he  has  constructed  a  scale  showing  the 
vital  energy  of  the  various  organs,  and  at  the  bottom  of  this 
scale  he  places  the  kidney.  That  this  is  not  the  explanation 
is  evident  from  the  fact  that  in  many  cases  other  organs  are 
more  frequently  involved  than  the  kidneys.  For  examj)le,  in 
the  case  of  the  pathogenic  aspergilli  in  rabbits,  the  membran- 
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ous  labyrinth  is  apparently  a  favorite  seat  of  these  fungi,  and 
this  is  the  explanation  of  the  rotatory  movements  which  are 
so  characteristic  of  the  affection  produced  bj^  these  fungi  in 
rabbits.  Another  example  of  peculiar  selective  affinity  is  seen 
if  we  compare  the  course  of  acute  tuberculosis  in  man  and  in 
rabbits.  In  man,  acute  general  tuberculosis  seldom  runs  its 
course  without  the  occurrence  of  tubercular  meningitis :  Avhile 
in  i-abbits,  I  have  never  met  with  tubercular  meningitis  in  the 
course  of  a  large  number  of  inoculation  experiments. 

I  have  also  said  that  as  the  result  of  differences  in  the  seat 
of  inoculation  and  the  anatomical  arrangement  of  the  part, 
there  may  be  differences  in  the  character  of  the  disease  pro- 
duced. Virchow  has  long  ago  pointed  out  that  the  cause  of 
a  disease  does  not  by  any  means  determine  the  product  of  the 
disease,  for  that  depends  chiefly  on  the  internal  predisposition; 
thus  the  same  agent  acting  on  the  cellular  tissue  may  cause 
thickening  of  it,  and  acting  on  the  periosteum,  may  lead  to 
new  formation  of  bone.  This  is  probably  a  great  part  of  the 
explanation  of  the  different  t3-pes  of  disease  produced  by  these 
P3'ogenic  organisms,  according  as  they  act  in  the  skin  or  in 
the  connective  tissue.  I  have  previousl}^  mentioned  the  result 
of  Bockhardt's  investigations  on  impetigo  and  boil,  from  which 
it  is  evident  that  the  character  of  the  inflammation  depends 
greatly  on  the  point  of  entrance  and  the  seat  of  development 
of  the  organisms,  and  Garre  also  comes  to  the  same  conclu- 
sion. It  seems  that  in  the  case  of  multiple  abscesses  of  the 
skin  in  infants,  the  cocci  also  spread  into  the  hair  follicles  and 
sebaceous  and  sweat  glands,  and  growing  there,  set  up  in- 
flammation and  abscess,  the  process  being  similar  to  that 
which  occurs  in  the  formation  of  boils  in  adults,  but  being 
clinically  distinguished  from  that  by  the  tendency  to  form 
true  abscesses,  and  bj^  the  abscence  of  necrosis.  Escherich 
believes  that  these  differences  depend  on  differences  in  the 
degree  of  tension  of  the  skin  in  adults  and  infants,  more  espe- 
cially in  atrophic  infants,  in  which  these  abscesses  are  espe- 
cially' apt  to  occur.  It  is  possible,  however, that,  as  Baumgarten 
points  out,  the  greater  softness  and  irritability  of  the  tissues 
of  the  child  as  compared  with  those  of  the  adult,  play  an  im- 
portant part. 

The  different  course  which  is  run  by  acute  osteo-m3'elitis 
when  it  occurs  spontaneoush',  and  Avhen  it  follows  operations 
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on  bones,  is  also  probably  due,  in  the  main,  to  the  seat  of  in- 
oculation. In  the  latter  case,  we  never  see  the  scattered 
patches  of  necrosis  which  so  frequently  occur  in  the  former, 
and  this  may  be  explained  by  the  fact  that,  in  the  latter,  the 
infective  agents  spread  continuously  in  the  tissue  from  the 
point  of  inoculation,  whereas  in  the  former  they  are  carried 
by  the  blood  and  may  be  deposited  at  various  parts,  thus 
g-iving'  rise  to  various  foci  of  disease. 


CHAPTER  IV. 

Suppurative  Peritonitis. — Another  example  of  the  influ- 
ence of  the  seat  of  inoculation  and  the  anatomical  arrange- 
ment of  the  part  is  the  difference  in  the  behavior  of  the  peri- 
toneum as  compared  with  the  cellular  tissue  in  regard  to  the 
pyogenic  organisms.  In  former  times  the  peritoneal  cavity 
Avas  looked  on  as  one  especially  liable  to  inflame,  and  it  was 
thought  to  be  one  of  the  chief  triumphs  of  antiseptic  surgery 
that  operations  could  be  performed  on  the  peritoneum  with- 
out bad  result.  The  experience  of  a  number  of  surgeons, 
however,  has  now  shown  that  it  is  not  absolutely  necessary 
for  success  in  operations  on  the  peritoneal  cavity  that  all  bac- 
teria should  be  excluded ;  in  fact,  this  seems  to  be  much  less 
necessary"  than  where  operations  are  performed  on  other 
serous  cavities,  such  as  joints,  or  on  the  subcutaneous  or  mus- 
cular tissues. 

The  explanation  of  this  surprising  result  is  found  in  the 
nature  of  the  lining  wall  of  the  cavitj^  and  in  the  conditions 
under  which  pyogenic  organisms  find  themselves  there.  The 
peritoneum  has  marvellous  powers  of  absorbing  fluids,  and 
thus  effusions  into  it  are  very  rapidly  removed,  and  in  this 
vr2i\  micro-organisms  are  deprived  of  the  necessary  nutrient 
material,  while  they  are  also  in  all  probability  absorbed 
along  with  the  fluid,  and  destroyed  in  the  blood  or  excreted. 
Wegner,  who  performed  a  number  of  experiments  on  this  sub- 
ject some  3'ears  ago,  has  shown  in  a  very  striking  manner  the 
great  absorptive  power  of  the  peritoneum.  I  maj^  mention 
one  of  his  experiments:  200  c.cm.  of  warm  serum  were  in- 
jected in  the  peritoneal  cavity  of  a  rabbit,  an  hour  later  the 
animal  was  bled  to  death,  and  the  amount  of  fluid  then  pres- 
ent in  the  peritoneal  cavity  was  only  66  c.cm.,  no  less  than 
134  c.cm.  having  been  absorbed  in  one  hour.  Apparently  the 
rapidity  of  absorption  of  fluid  depends,  in  the  first  place,  to  a 
great  extent  on  the  tension  under  which  the  fluid  is,  fluid  un- 
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der  low  tension,  as  when  the  walls  of  the  abdomen  are  lax,  or 
the  fluid  itself  is  small  in  amount,  being-  absorbed  compara- 
tively slowly;  and  in  the  second  place  on  the  nature  of  the 
fluid,  fluid  of  lower  specific  gravity  than  blood  serum,  leading- 
in  the  first  instance  to  transudation  from  the  blood.  If  we 
contrast  with  this  the  condition  of  a  wound  in  the  cellular  or 
muscular  tissues  in  respect  of  its  absorptive  power,  we  find 
that  we  have  not  here  an  actively  absorbing-  surface:  in  fact, 
the  whole  surface  is  for  a  few  hours  in  the  early  stage  of 
inflammation,  as  the  result  of  the  injury  done  by  the  knife, 
and  is  not  only  not  an  absorbing  surface,  but  is  not  even  a 
healthy  surface. 

Wegner  has  also  shown  that  a  great  variety  of  fluids  free 
from  bacteria,  such  as  water,  bile,  urine,  blood,  etc.,  may  be 
injected  into  the  peritoneal  cavit}^  of  rabbits  without  causing- 
any  bad  results,  and  even  larg'e  quantities  of  unflltered  air 
may  be  similarly  introduced  without  setting  up  peritonitis, 
the  air  being  soon  absorbed,  though  by  no  means  so  rapidly 
as  fluids.  If  putrescible  fluids  are  injected  into  the  peritoneal 
cavity  at  the  same  time  that  air  is  introduced,  they  rapidly 
undergo  decomposition,  but  this  is  only  the  case  if  the  quan- 
tity of  fluid  is  too  great  to  be  quickly  absorbed.  Thus  15 
c.cm.  of  putrescible  fluid  injected  into  the  peritoneal  cavity  of 
a  rabbit  will  usually  be  absorbed  before  decomposition  has 
had  time  to  occur,  but  if  as  much  as  50  c.cm.  are  emplo3'ed, 
then  only  a  part  is  taken  up  during  the  first  hour,  and  the 
rest  furnishes  a  substratum  for  the  g-rowth  of  the  organisms 
present  in  the  injected  air,  and  these  organisms  develop  with 
extraordinary^  rapidity,  and  may  cause  the  death  of  the  ani- 
mal from  septic  intoxication. 

In  none  of  Wegner's  experiments  with  the  injection  of 
putrefying-  or  putrescible  fluids  and  air,  did  peritonitis  occur, 
and  Grawitz,  who  has  since  investigated  the  matter,  has  di- 
rected special  attention  to  the  conditions  under  which  peri- 
tonitis is  produced.  Apparently  the  explanation  why  Wegner 
did  not  obtain  peritonitis,  but  only  septic  intoxication,  is  that 
pyogenic  organisms  are  not  frequently  present  in  the  air,  and 
were  therefore  not  injected  along  with  it,  and  also  that  they 
only  act  under  certain  special  conditions. 

As  the  result  of  Grawitz's  experiments,  the  following  seem 
to  be  the  facts  of  the  case.     In  the  first  place,  saprophytic 
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bacteria  are  absorbed  or  destroyed  b^'  the  peritoneum  in  rela- 
tively enormous  numbers;  where,  however,  the  peritoneum  is 
abnormal,  or  where  the  bacteria  are  able  to  set  up  putrefac- 
tion, the  S3'mptoms  of  septic  intoxication  as  described  'ox 
Weg'ner  result,  but  these  syuiptoms  are  unaccompanied  by 
suppurative  peritonitis.  In  the  second  place,  pyog-enic  organ- 
isms, when  injected  in  small  numbers  into  the  normal  peri- 
toneal cavity,  and  when  suspended  in  such  an  amount  of  in- 
different fluid  as  can  be  readilj'  absorbed,  cause  no  peritonitis; 
but,  on  the  other  hand,  peritonitis  occurs  as  the  result  of  the 
injection  of  these  org-anisms  if  the  peritoneum  is  abnormal,  or, 
if  with  a  normal  pei'itoneum,  larg-e  numbers  of  pyog-enic  cocci 
are  introduced,  or  if  the  cocci  are  suspended  in  too  larg-e  an 
amount  of  fluid  to  be  quicklj^  absorbed.  The  necessary  ab- 
normal conditions  of  the  peritoneum  ma}'  be  set  up,  if  at  the 
same  time  that  the  pyogenic  org-anisms  are  introduced,  sub- 
stances act  which  weaken  or  kill  the  tissue  of  the  peritoneum, 
and  thus  provide  a  suitable  soil  for  the  peneti^ation  of  the 
cocci;  and  above  all,  if  there  is  a  wound  of  the  peritoneal 
wall  in  which  the  infective  org-anisms  can  develop. 

The  factors,  which  are  required  to  produce  suppurative 
peritonitis  are — the  presence  of  the  pyogenic  cocci,  usually  the 
streptococcus  p^'ogenes,  along-  with  too  large  an  amount  of 
fluid  to  be  rapidly  absorbed,  or  along  with  disease  of  the  peri- 
toneum, or  themselves  in  too  large  numbers,  or  acting  in  too 
great  concentration.  In  other  words,  to  develop  suppurative 
peritonitis,  the  cocci  must  either  be  introduced  in  such  num- 
bers along  with  their  products,  that  a  part  of  the  peritoneum 
is  at  once  injured,  and  thus  ceases  to  exercise  its  normal  func- 
tions; or  they  must  be  introduced  into  an  unhealthy' perito- 
neum, or  they  must  be  able  to  grow  in  the  peritoneal  cavity, 
either  because  fluid  is  present  in  too  large  a  quantity  to  be 
quickly  absorbed,  or  because  the  absorptive  power  of  the  peri- 
toneum has  been  diminished,  or  because  some  material,  such 
as  a  piece  of  blood  clot,  or  a  piece  of  injured  or  dead  tissue,  is 
present,  in  which  the}'  can  develop. 

Suppurative  peritonitis  occurs  with  the  greatest  certainty 
where  there  is  a  wound  of  the  abdominal  wall,  in  which  the 
infective  agents  can  develop,  and  which  forms  a  centre  from 
which  organisms  are  constantly  given  off  into  the  cavity,  and 
from  which  the  organisms  can  spread  in  the  tissue  of  the  peri- 
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toneum.  It  is  still  more  certain  to  occur  if  the  wound  is  an 
unhealthy  one.  This  is  well  exemplified  by  the  difference  in 
the  result  of  operations  for  rupture  of  healthy  intestine,  and 
for  perforation  in  typhoid  fever  for  example.  In  the  rupture 
of  healthy  bowel,  if  the  extravasated  contents  are  thoroughly 
removed  from  the  periton'eal  cavitj^,  and  the  wound  stitched 
early,  recovery  frequently  occurs.  In  perforation,  after  ulcera- 
tion of  the  bowel,  the  wall  of  the  hole  is  unhealthy,  and  forms 
a  nidus  in  which  the  organisms  grow,  and  the  only  chance  of 
success  in  such  a  case  is  resection  of  the  portion  of  bowel  in- 
v^olved.  The  danger  of  peritonitis  after  perforation  depends 
(1),  on  the  nature  of  the  materials  extravasted  into  the  peri- 
toneal cavity;  (2),  on  their  quantity;  and  (3),  on  the  pre- 
vious existence  of  ulceration  of  the  coats, of  the  ruptured 
viscus. 

It  is  evident,  therefore,  that  when  surgeons  draw  conclu- 
sions to  the  eflPect  that  aseptic  treatment  is  unnecessary  in 
surgical  practice,  because  they  obtain  good  results  in  opera- 
tions on  the  peritoneum  when  they  take  care  to  introduce  as 
few  of  these  organisms  as  possible  —  in  many  cases,  proba- 
bl}',  none  at  all  are  introduced — to  introduce  them  in  as  dilute 
a  state  as  possible,  to  remove  all  the  fluid  and  other  materials, 
such  as  blood  clot,  in  which  the^'  can  grow,  and  to  avoid  in- 
jury to  the  peritoneum,  as  far  as  they  can,  they  make  an  as- 
sumption which  is  not  at  all  in  accord  with  other  clinical  and 
experimental  observations.  The  points  which  I  have  men- 
tioned amply  explain  the  results,  and  bring  them  into  unison 
with  those  of  experiments  and  of  clinical  experience  with  re- 
gard to  other  tissues  of  the  body. 

It  is  an  equally  erroneous  assumption  that  because  good 
results  may  be  got  in  peritoneal  surgery  in  this  way,  it  is 
therefore  the  right  method  of  treatment  to  adopt.  The  good 
results  thus  obtained  depend,  to  a  great  extent,  on  chance, 
and  are  oxAj  got  with  a  great  deal  of  trouble.  Surely,  seeing 
that  by  destroying  the  organisms  before  thej''  enter  the  body 
the  element  of  chance  is  abolished  without  any  harm  to  the 
patient,  and  with  less  trouble  to  the  operator,  it  must  be  very 
wrong  to  subject  the  patient  to  an  unnecessarj'-,  even  though 
possibly  a  small  risk.  And,  besides,  it  is  only  a  surgeon  of 
large  experience  who  can  get  good  results  in  these  cases  with- 
out aseptic  treatment,  while  the  employment  of  that  treat- 
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merit  puts  it  in  the  power  of  any  reasonably  qualified  surgeon 
to  obtain  equally  g-ood  and  even  better  results. 


Indefinite  Conditions  on  the  Part  of  the  Body. 

We  have  also  to  consider  conditions  of  a  more  indefinite 
character  on  the  part  of  the  body.     Thus : 

Age,  as  we  have  seen,  is  an  important  factor  in  the  pro- 
duction of  acute  osteo-myelitis.  This  is  a  disease  of  youth, 
and  occurs  most  frequently  between  the  ag'es  of  seven  and 
twenty,  and  I  have  mentioned  the  different  situations  which 
are  attacked  in  infants  and  in  3'ouths.  Other  diseases  also 
vary  in  frequency  at  different  ages;  thus  spontaneous  erj'sipe- 
las  is  apparently  most  frequent  iii  persons  between  thirty-five 
and  forty-five  j'ears  of  age,  and  next  most  frequent  between 
fortj'-five  and  fifty-five.  Diphtheria  most  commonly  occurs 
below  five  years  of  ag'e,  and  steadily  decreases  in  frequency  as 
the  patients  grow  older. 

Sex. — As  regards  sex  also,  we  find  in  some  of  these  dis- 
eases a  marked  difference  in  the  frequencj^  of  occurrence  in 
the  two  sexes;  thus  spontaneous  erysipelas  is  apparently 
much  more  frequent  in  women  than  in  men.  Eschbaum  found 
in  181  cases,  that  122  of  those  attacked  were  females,  and  only 
59  were  males.  Osteo-myelitis  is,  as  we  have  seen,  most  com- 
mon in  males. 

State  of  the  Digestive  Organs. — It  is  possible  that  the 
state  of  the  digestive  organs  ma^*  have  an  important  influence 
on  the  occurrence  of  these  suppurative  diseases,  as  shown  by 
Kocher's  experiments  and  views  on  the  production  of  acute 
osteo-myelitis.  Kocher  came  to  the  conclusion,  in  the  case  of 
dogs,  that  after  injury'  to  bone  this  disease  could  be  induced 
by  feeding  the  animals  with  large  quantities  of  putrid  mate- 
rials; and  he  thinks  that  in  many  cases  of  acute  osteo-myelitis, 
the  starting-point  is  a  disturbance  of  the  digestive  organs, 
permitting  excessive  multiplication  of  bacteria  in  the  intes- 
tinal canal,  and  their  entrance  into  the  blood.  In  fact,  Kocher 
holds  that  an  individual  in  whose  intestinal  canal  fermenta- 
tive changes  of  an  intense  character  are  going  on,  is  practi- 
cally in  the  incubation  stage  of  acute  suppurative  inflamma- 
tion, which  will  then  develop  if  an  injur}^  or  some  other  local 
depressing  cause  comes  into  play.     In  this  way  Kocher  ex- 
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plains  the  occurrence  of  acute  osteo-myelitis  after  typhoid 
fever,  and  he  relates  a  case  observed  by  Kappeler  as  bearing" 
on  this  view,  in  which  a  g-irl,  shortly  after  recovery  from  an 
attack  of  epidemic  cholerine,  knelt  for  a  long-  time  in  church, 
and  was  immediately  afterward  attacked  with  acute  osteo- 
myelitis of  the  tibia.  Kraske,  however,  who  has  paid  g-reat 
attention  to  this  matter  in  post-mortem  examinations  of  cases 
of  acute  osteo-myelitis,  and  has  carefully  examined  the  wall  of 
the  intestine  and  the  mesenteric  g'lands,  both  microscopically 
and  by  cultivation,  states  that  he  has  never  been  able  to  obtain 
any  evidence  that  the  infective  material  had  entered  the  body 
by  these  channels.  Whether  Kocher's  view  is  correct  or  not, 
the  possibility  that  during-  the  prog-ress  of  some  wound  or  in- 
flammatory disease,  if  the  digestive  organs  are  very  much  out 
of  order,  organisms  maj^  multiply  to  a  great  extent  in  the 
intestinal  canal,  and  may  enter  the  blood,  and  thus  reach  the 
seat  of  the  local  disease  or  injury,  is  worth  bearing  in  mind. 

Diet. — It  is  possible  also  that  the  nature  of  the  diet  may 
affect  the  occurrence  of  these  diseases.  It  has  been  observed, 
for  instance,  in  the  case  of  symptomatic  anthrax,  that  calves 
are  more  or  less  immune  against  this  disease  so  long  as  they 
are  fed  on  milk ;  but  that  after  this  period  has  passed,  and 
when  their  diet  becomes  exclusively  veg'etable,  they  lose  their 
immunit3\  Arloing",  Cornevin,  and  Thomas  explain  this  by 
supposing-  that  the  milk  diet  induces  a  particular  constitution 
of  the  bod^^,  which  is  unfavorable  to  the  development  of  this 
disease;  but  on  the  other  hand,  this  may  be  a  mere  coinci- 
dence, and  the  cause  may  be  some  peculiarity  in  the  youthful 
connective  tissue. 

State  of  the  Blood — Diabetes. — The  state  of  the  blood  is 
also  of  importance;  for  example,  the  frequenc^^  of  carbuncle 
and  furuncle,  and  of  ulcerative  and  suppurative  affections, 
and  their  stubborn  course  in  cases  of  diabetes  is  well  knov/n. 
It  is  very  probable  that  part  of  the  explanation  of  this  fact  is 
the  presence  of  the  sugar  or  its  chemical  progenitors  in  the 
juices  of  the  part,  leading  to  the  formation  of  a  better  pabu- 
lum for  the  development  of  the  micro-organisms;  though,  no 
doubt,  much  depends  on  what  we  must  more  vaguely  term 
the  general  depression  of  vitality  of  the  tissues,  caused  by  the 
disease. 

Since  the  above  was  written,  Bujwid  {''  Centralblatt  fiir 
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Bakteriolog-ie,  etc./'  Vol.  IV.,  p.  577)  has  investigrated  this  point, 
and  has  found  that  the  second  hypothesis  is  the  correct  one. 
He  first  ascertained  that  the  pyogenic  staphylococci  did  not 
grow  so  Avell  in  nutrient  media,  containing  5  per  cent  of  grape 
sugar,  as  in  the  ordinary  material.  He  then  ascertained  the 
number  of  these  cocci  required  to  do  harm  when  injected  sub- 
cutaneously,  and  he  estimates  them  at  more  than  one  billion 
in  rabbits.  If,  however,  thej'  were  mixed  with  a  fluid  con- 
taining 25  per  cent  of  grape  sugar,  one  billion  caused  a  large 
abscess;  while,  without  the  sugar,  the  same  quantity  pro- 
duced no  effect.  Again,  if  about  500,000  cocci  were  injected 
in  a  fluid  containing  12  per  cent  of  grape  sugar,  they  did  no 
harm;  but  if  in  another  animal  the  same  quantity  was  in- 
jected, and  a  12-per-cent  solution  of  grape  sugar  was  also  in- 
jected daily  at  the  same  spot,  an  abscess  formed.  The  daily 
injection  of  the  grape  sugar  alone  did  not  cause  abscess,  nor 
did  abscess  occur  if  three  days  elapsed  before  the  second  in- 
jection, i.e.,  if  time  were  given  for  the  staphylococci  to  be 
destroyed.  The  injection  of  ten  syringefuls  of  a  10-per-cent 
solution  of  grape  sugar  into  the  veins,  and  of  one  billion  cocci 
subcutaneouslj''  at  the  same  time,  led  to  gangrene  of  the  skin 
at  the  seat  of  the  injection.  These  experiments  were  repeated 
and  confirmed  by  Karlinski,  and  they  show  that  the  presence 
of  grape  sugar  in  the  tissues  so  depresses  their  vitality,  that 
the  pyog'enic  cocci  can  act  in  much  smaller  numbers  and  more 
vigorousl}'  than  would  otherwise  be  the  case. 

Dilution  of  the  blood  also  apparently  interferes,  to  some 
extent,  though  only  slightly,  with  the  rapidity  with  which 
bacteria  are  killed  in  it.  Thus  Von  Fodor  found  that  if  at  the 
same  time  that  non-pathogenic  bacteria  were  injected,  a  quan- 
tity of  water  was  introduced  into  the  blood,  the  bacteria  did 
not  disappear  so  quickly  as  in  undiluted  blood.  Pettenkofer, 
in  fact,  has  come  to  the  conclusion  that  everything  which  in- 
creases the  amount  of  water  in  the  bod^^,  increases  the  predis- 
position of  the  individ  ual  to  infective  diseases. 

Albuminuria. — There  is  no  doubt,  also,  that  other  chronic 
affections,  such  as  albuminuria,  predispose  to  septic  diseases. 

Acute  diseases,  such  as  acute  fevers,  also  predispose  to 
these  affections,  as  in  the  case  of  the  occurrence  of  acute  osteo- 
myelitis after  acute  fevers,  of  pneumonia  after  typhoid  fevei', 
etc. ;  probably  in  part,  because,  as  in  the  case  of  scarlet  fever. 


8q  Suppuration  and  Septic  Diseases. 

the  pyogenic  organisms  are  able  to  enter  and  live  in  the 
blood. 

Tension  apparenth'  has  a  considerable  influence  in  causing' 
inflammation,  and  in  predisposing  to  suppuration.  The  spread 
of  an  abscess  after  it  has  once  completel}^  formed,  is  no  doubt 
largely  due  to  the  tension  of  its  contents,  for  the  microscopi- 
cal examination  of  the  wall  shows  that  the  increase  is  not 
due,  after  a  time,  to  the  spread  of  the  organisms  in  the  tis- 
sues; and  also  if  an  abscess  is  opened  aseptically  and  well 
drained,  the  secretion  of  pus  ceases.  The  same  is  seen  in  the 
case  of  wounds,  where,  if  micro-organisms  are  present,  the 
occurrence  of  tension  from  accumulation  of  discharge,  is  apt 
to  be  followed  by  suppuration,  and  where,  on  relief  of  the  ten- 
sion, the  suppuration  ceases. 

I  have  more  than  once  observed  in  abscesses  which  had 
been  opened  aseptically,  that  when  the  drainage  tube  had  be- 
come blocked,  or  had  slipped  out,  the  retained  fluid  was  clear 
serum  and  not  pus,  if  it  was  let  out  in  the  course  of  twenty- 
four  or  forty-eight  hours. 

Lessening  of  Predisposition. — In  some  cases,  however, 
the  predisposition  is  apparenth^  lessened  as  the  result  of  the 
action  of  various  indeterminate  causes;  and  apparently,  also, 
this  lessening  of  the  predisposition  may  be  due  to  a  previous 
attack  of  the  same  disease,  though,  as  regards  the  organisms 
under  consideration,  erysipelas  seems  to  be  the  only  case 
where  a  temporary  and  partial  protection  is  attained. 

COXDITIOXS   ON  THE  PaRT   OF  THE   BaCTEEIA. 

We  now  come  to  the  consideration  of  the  conditions  which 
more  especiallj^  affect  the  bacteria,  and  which  are  not  perhaps 
of  less  importance  than  those  to  which  we  have  been  alluding; 
these  are  chiefly  the  species,  the  dose  and  concentration  of  the 
organisms,  the  virulence,  and  the  concurrent  growth  with 
other  bacteria. 

Influence  of  Species. 

As  regards  the  species,  while,  as  we  have  said  before,  the 
nature  of  a  disease  does  not  by  senj  means  altogether  depend 
on  its  cause,  it  does  so  to  a  very  large  extent;  and  all  writers 
are  now  agreed  as  to  differences  in  the  pathogenic  action  of 
the  pyogenic   streptococci  and   staph^'lococci.     These  differ- 


Snpp7iratio)i  and  Septic  Diseases.  8 1 

ences  have  been  previously  referred  to,  and  it  has  been  seen 
that  tlie  streptococci  are  generally  associated  with  erysipela- 
toid  processes,  while  the  staph^-lococci  tend  to  cause  more 
circumscribed  suppurations.  The  streptococcus  is  by  far  the 
most  dang'erous  organism,  and  apparently  has  the  property 
of  creeping-  in  the  living  tissue,  spreading  in  it  for  a  time 
without  being-  noticed,  and  then  setting  up  violent  reaction. 
Fraenkel  has  found  streptococcus  pyogenes  in  a  great  variety 
of  puerperal  diseases,  especially  in  the  so-called  lymphangoitic 
forms.  It  gains  entrance  to  the  cellular  tissue  of  the  pelvis 
from  ulcers  in  the  vagina,  spreads  in  the  pelvic  cellular  tissue, 
reaches  the  ligamenta  lata  and  the  peritoneum,  and  spread- 
mg  along  the  lymphatic  channels,  ultimateh'  attacks  the 
diaphragm  and  pleura;  finallj'  it  reaches  the  blood,  and 
causes  septictemia,  pyfemia,  suppuration  in  joints,  etc.  As 
regards  the  other  pyog-enic  cocci,  I  have  already  referred  to 
the  differences  in  their  effects  on  animals,  some  of  them  not 
being-  pathogenic  in  rabbits,  and  some,  such  as  micrococcus 
pyog-enes  tenuis,  being  especially  associated  in  man  with  mild 
inflammations. 

In  acute  osteo-mj'-elitis  it  is  almost  alwa^'s  staphylococci 
that  are  present,  though  it  is  possible  that  streptococci  may 
also  cause  it.  Although  this  fact  cannot  be  used  as  an  abso- 
lute diagnostic  sign,  nevertheless  it  is  of  great  value.  If 
streptococcus  is  found,  say  in  a  suppurating  knee  joint,  the 
l^robabilities  in  favor  of  osteo-mj-ehtis  are  less  than  if  staphy- 
lococcus is  present;  and  in  one  case  of  this  kind,  Krause  made 
the  diag-nosis  of  the  absence  of  osteo-myelitis  from  the  pres- 
ence of  streptococci  in  a  suppurating-  knee  joint,  a  diagnosis 
fully  confirmed  by  post-mortem  examination. 

Dose  and  Concentration  of  the  Organisms. 

Perhaps  the  most  important  factor  on  the  part  of  the 
micro-organisms  is  the  dose  or  number,  and  the  concentration 
in  which  they  enter  the  body.  Ogston  has  already  laid  stress 
on  the  dose,  as  explaining  the  different  diseases  which  result 
from  the  introduction  of  these  organisms,  and  he  looks  on  the 
difference  between  acute  abscess  and  pyaemia  as  in  the  main  a 
quantitative  one.  This,  however,  is  only  partially'  correct,  as 
must  now  be  evident. 
VIII— 6 
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Various  authors  have,  from  time  to  time,  mentioned  with 
reg-ard  to  bacteria,  that  some  act  best  or  ov\y  when  present  in 
large  numbers,  but  the  matter  has  not  till  recently  been  thor- 
oug-hly  w^orked  out.  I  was  led  to  investigate  this  matter  in 
connection  with  some  interesting-  experiments  made  by  Sir 
Joseph  Lister,  which  appeared  to  show  that  one  or  a  few 
putrefactive  bacteria  could  not  set  up  putrefaction  in  blood 
taken  with  various  antiseptic  precautions,  while  that  result 
Avas  obtained  if  a  mass  of  putrefying  material  was  added  to 
it.  At  first  sight  I  did  not  think  that  it  could  matter  much, 
except  as  regards  the  rapidity  of  the  result,  whether,  to  begin 
with,  one  or  a  million  bacteria  were  employed;  but,  neverthe- 
less, I  determined  to  put  the  matter  to  the  proof,  and,  to  my 
surprise,  I  found  that  difference  in  dose  was  a  most  important 
factor  in  the  production  and  the  type  of  many  diseases.  The 
experiments  Avere  made  in  such  a  manner  that  I  was  able  to 
ascertain  exactly  the  number  of  bacteria  introduced,  the  ma- 
terial being,  in  the  first  place,  diluted  to  such  an  extent  that, 
on  a  rough  estimation  with  the  microscope,  I  obtained  a  gen- 
eral idea  as  to  the  number  of  bacteria  present  in  a  given  quan- 
tity of  the  fluid;  a  known  amount  of  this  fluid  was  then  injected 
into  the  animals,  and  at  the  same  time  a  measured  quantity 
Avas  thoroughl^^  mixed  Avith  liquefied  nutrient  jelly,  AA'hich  Avas 
then  poured  out  on  glass  plates,  and  alloAA'ed  to  solidify.  B3" 
counting  the  number  of  colonies  of  bacteria  Avhich  developed 
on  these  plates,  each  colony  probably  originating  from  a  single 
bacterium,  I  ascertained  exactly  hoAv  many  organisms  AA-ere 
present  in  the  amount  of  fluid  injected. 

Experiments  ivitli  Pt^oteus  Vulgaris. — Without  going 
into  further  details,  the  folloAA'ing  are  the  most  important  re- 
sults that  I  obtained.  In  the  case  of  Hauser's  proteus  a'uI- 
garis,  I  found  that  a  definite  and  large  dose  of  the  cultivation 
in  nutrient  jelly  Avas  necessary  to  kill  rabbits,  and  in  compar- 
ing these  doses  I  took  care  that  they  A\'ere  al\A'a3's  injected 
into  the  same  tissue,  e.g.,  the  muscles,  in  accordance  Avith  the 
facts  prcAiouslj'  mentioned  AA'ith  regard  to  the  importance  of 
the  seat  of  inoculation.  I  found  that  about  y^  c.cm.  of  an 
undiluted  cultivation  AA'as  a  rapidly  fatal  dose  A\'hen  injected 
into  the  muscles,  and  I  ascertained  that  this  quantity  con- 
tained about  225  millions  of  bacteria;  jV  c.cm.,  containing 
therefore  about  56,000,000  bacteria,  always  caused  an  extensiA'^e 
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abscess,  of  Avhich  the  animals  usually  died  in  six  to  eight 
weeks.  Doses  of  less  than  yj  ^  c.cm.  produced  no  effect,  in 
fact,  doses  of  less  than  y|y  c.cm.,  oi^  in  other  words,  fewer 
than  18,000,000  bacteria  seldom  caused  any  result.  From 
y4-o  to  yV  c.cm.  caused  abscesses,  above  ^V  c.cm.  caused  death 
in  twenty-four  to  thirty-six  hours.  Further,  the  size  of  the 
abscess  apparently  depended  on  the  initial  dose.  If  -5^  c.cm. 
caused  an}-  effect  at  all,  it  was  only  a  slight  trace  of  white- 
ness in  the  tissues  which  soon  disappeared,  while  -^^  c.cm. 
caused  a  large  and  spreading  abscess,  ultimately  resulting 
in  the  death  of  the  animal,' and  intermediate  doses  produced 
abscesses  intermediate  in  size.  Further,  the  concentration 
of  the  bacteric  material  is  also  of  great  importance,  as 
shown  by  the  fact  that  the  dose  must  act  at  the  same  place 
at  the  same  time.  It  apparently  will  not  do  to  split  up 
the  dose  and  inject  various  portions  of  it  into  different  parts 
of  the  same  animal  at  successive  periods  of  time,  or  even  at 
the  same  time.  In  both  cases  the  effect  of  the  smaller  dose  is 
produced. 

Experiments  with  the  Bacilli  of  Mouse  Septiccemia. — I 
have  tested  this  matter  in  the  case  of  a  number  of  other  in- 
fective diseases,  and  have  found  that  the  result  depended 
mainly  on  what  we  maj",  for  want  of  better  knowledge,  term 
the  predisposition  of  the  animal  to  the  disease.  Thus,  in  the 
case  of  mouse  septicEemia,  mice,  which  are  extremeh'  suscepti- 
ble to  this  disease,  die  as  the  result  of  the  injection  of  a  single 
bacillus;  while  the  only  result  of  the  injection  of  4  c.cm.  of  a 
jelly  cultivation  containing-  myriads  of  bacilli  into  the  base  of 
the  ear  of  rabbits,  is  to  cause  illness  for  a  few  da3-s,  along  with 
slight  swelling  and  redness  of  the  part. 

Experiments  with  Chicken  Cholera. — In  like  manner,  in 
the  case  of  chicken  cholera,  rabbits  die  apparently  as  the  re- 
sult of  the  introduction  of  a  single  microbe,  but  a  considerable 
number — somewhere  between  150,000  and  300,000 — are  required 
to  cause  the  death  of  a  guinea-pig;  and  here  again  we  meet 
with  the  fact  that  where  the  animal  is  less  predisposed  to  the 
disease,  we  have  different  effects,  according  to  difference  in 
the  dose.  As  I  have  said,  300,000  bacilli  are  apparently  able  to 
kill  guinea-pigs;  as  the  result  of  a  smaller  dose,  down  to  10,000, 
abscesses  form,  while  with  less  than  10,000  bacilli,  apparently 
no  effect  is  produced. 


84  Suppuration  and  Septic  Diseases. 

Experiments  with  Pyogenic  Cocci. — In  the  case  of  staphy- 
lococcus pyogenes  aureus,  I  have  found  that  it  was  necessary 
to  mject  somethmg-  hke  1,000,000,000  cocci  into  the  muscles  of 
rabbits,  in  order  to  cause  the  death  of  the  animal,  while  250,- 
000,000  produced  a  small  circumscribed  abscess.  The  same 
result  was  obtained  with  staph^-lococcus  pj'og-enes  albus,  only 
apparently  fewer  cocci  were  required. 

This  is  no  doubt  a  larg-e  number,  and  does  not  say  much 
for  the  pathog-enic  power  of  these  organisms  in  rabbits.  There 
is  no  doubt,  however,  that  man  is  very  much  more  susceptible 
to  the  staph^^lococci  than  rabbits,  and  consequentl}'-  a  very 
much  smaller  number  will  produce  the  same  result  in  man. 
Besides,  in  the  above  experiments,  there  was  no  weak  spot, 
and  therefore  all  the  conditions  were  unfavorable  for  their 
growth.  Usually,  however,  in  man  there  is  a  weak  spot,  and 
consequentlj^  the  requisite  dose  is  still  smaller.  These  num- 
bers apply  to  injection  into  the  muscles;  where  the  injection 
is  into  the  subcutaneous  tissues,  much  larger  quantities  are 
necessary  to  produce  the  same  results. 

Experiments  with  the  Tetanus  Bacillus. — In  the  case  of 
the  tetanus  bacillus,  death  did  not  occur  in  rabbits  when  fewer 
than  1,000  bacilli  were  introduced. 

Explajiation  of  these  Results. — I  think  that  in  these  ex- 
periments a  good  deal  depends  on  the  simultaneous  action  of 
the  products  of  the  bacteria,  and  I  would  suggest  the  follow- 
ing explanation  of  the  facts.  When  the  animals  are  not  very 
susceptible  to  the  action  of  a  bacterium,  the  cells  and  tissues 
soon  gain  the  victory  in  the  struggle  for  existence,  but  where 
a  large  number  of  bacteria  are  introduced  at  one  place,  they 
grow  for  a  time  before  they  are  attacked  by  the  cells,  and 
growing  there,  each  produces  a  small  quantity  of  poisonous 
material.  The  products  thus  formed  must  interfere  with  the 
action  of  the  cells,  and  thus  enable  the  bacteria  to  gain  a  foot- 
hold. The  greater  the  number  of  the  bacteria  introduced  at 
one  time,  the  greater  will  be  the  amount  of  these  products, 
the  more  extensive  the  foothold,  and  the  more  marked  the  re- 
sult. Where  only  one  or  a  few  bacteria  are  introduced  into 
a  slightly  susceptible  animal,  they  are  overpowered  by  the 
cells  and  quickly  destroyed.  When  the  number  of  bacteria  is 
greater,  these  poisonous  products  destroy  the  tissue  in  their 
vicinity,  and  enable  the  bacteria  to  spread  over  a  large  area 
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before  the  cells  collecting:  around  them  are  able  to  form  an 
efficient  barrier  against  their  prog-ress;  and  where  the  dose  is 
very  large,  no  efficient  barrier  can  be  set  up  in  time,  and  the 
death  of  the  animal  is  the  result.  Thus  the  extent  to  which 
the  organisms  spread,  and  the  violence  of  their  action  in  ani- 
mals not  very  susceptible  to  the  disease,  depends  firstly  on 
the  number  of  bacteria  and  the  quantity  of  products  intro- 
duced in  the  first  instance,  and  secondly,  on  the  vitality  of  the 
animal  and  the  rapidity-  with  Avhich  a  g-ranulation  wall  is 
formed. 

Laws  deduced  from  these  Results. — The  facts  made  out 
in  this  research  enabled  me  to  lay  down  the  following  laws : 
In  the  first  place,  the  pathogenic  dose  of  a  virus  varies  in- 
versely with  the  predisposition  of  the  animal  to  the  disease  in 
question;  the  greater  the  predisposition  the  less  is  the  quan- 
tity required,  and  conversely  the  less  the  predisposition  the 
greater  is  the  number  of  bacteria  that  must  be  introduced  to 
produce  the  same  effect.  Of  course  the  term  "  predisposition  " 
is  an  absolutely-  indefinite  one,  but  I  have  already  discussed  a 
number  of  conditions  which  go  together  to  make  up  predis- 
position, and  it  is  a  convenient  term  as  expressing  a  complex 
set  of  conditions,  which  undoubtedly  exist,  but  about  which 
we  do  not  know  very  much.  A  second  law  is  that  in  animals 
which  are  not  very  susceptible  to  a  disease,  the  severitj'  of  the 
affection  varies  directly  within  certain  limits  with  the  amount 
of  virus  introduced.  In  all  the  affections  of  this  class  which 
I  have  investigated,  I  found  three  stages  according  to  the 
quantit}-  of  virus  injected :  firstly,  a  stage,  where  with  a  small 
dose  no  apparent  effect  was  produced;  secondly,  an  intermedi- 
ate stage,  where  a  local  affection  resulted,  the  extent  of  the 
local  affection  depending  to  a  great  degree  on  the  dose  of  the 
virus;  and  thirdly,  a  stage  where,  after  a  very  large  dose, 
death  occurred.  Of  course,  as  predisposition  varies  in  the 
same  species  of  animal — for  example  in  man — we  cannot 
measure  out  the  dose,  nor  calculate  the  effects  of  a  given  dose 
in  each  instance. 

The  importance  of  these  facts  as  regards  close  is  very  great 
in  connection  with  our  subject,  for  man  is  not  very  susceptible 
to  the  action  of  pyogenic  organisms,  and  the  results  produced 
by  them  vary  to  a  great  extent  in  accordance  with  the  second 
law.     In  the  case  of  wounds,  it  is  important  to  know  that  ap- 
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parently  in  man  a  single  pyogenic  coccus  might  possibl}^  do 
no  harm,  unless,  indeed,  it  met  with  conditions,  such  as  reten- 
tion of  fluid,  under  which  it  could  gTow.  At  the  same  time,  I 
doubt  whether  a  single  coccus  ever  enters  a  wound ;  as  a  rule, 
they  occur  in  masses  containing  many  cocci,  and.  tljen  of 
course  we  have  the  effects  of  a  large  dose.  And  further,  there 
is  no  doubt  that  man  is  very  much  more  susceptible  to  the 
action  of  these  organisms  than  rabbits,  and  therefore  a  ver^' 
much  smaller  dose  will  probably  produce  the  same  effect. 
The  facts  as  regards  dose  i^robably  explain  to  some  extent  the 
fairly  good  results  obtained  where,  by  imperfect  attempts  at 
antiseptic  work,  the  introduction  of  gross  particles  of  dirt, 
that  is  to  saj',  of  large  numbers  of  organisms,  is  avoided,  and 
where  consequently  the  effect  of  the  injection  of  a  small  in- 
stead of  a  large  dose  of  a  virus  is  obtained. 

The  importance  of  dose  has,  as  I  have  said  before,  been 
mentioned  by  various  observers.  Thus  Ribbert,  in  his  re- 
search on  experimental  myocarditis  and  endocarditis  already 
referred  to,  found  that  in  order  to  obtain  the  desired  result, 
it  was  necessar^^  to  inject  a  considerable  quantity  of  the  culti- 
vations. Thus  a  Pravaz  syringeful  of  the  emulsion  killed  the 
animals  in  from  twenty  to  twenty-four  hours;  if  the  dose  was 
somewhat  less,  the  animals  might  live  even  for  five  days;  if 
only  one-sixth  of  a  syringeful  was  injected,  the  animals  lived 
still  longer,  and  endocarditis  was  not  produced.  In  the  case 
of 'S3'-mptomatic  anthrax,  the  relation  of  dose  to  the  produc- 
tion of  disease  is  extremelj^  marked,  a  small  dose  either  pro- 
ducing no  effect  at  all,  or  only  local  reaction,  which,  however, 
may  suffice  to  render  the  animal  immune ;  while  a  larger  dose 
causes  the  death  of  the  animal. 

Virulence. 

It  is  also  important  to  remember  that  organisms  may 
vary  in  virulence  at  different  times,  and  that  the  g'reater  the 
virulence  of  the  organisms,  the  less  are  other  conditions  neces- 
sary to  enable  them  to  gain  a  foothold.  A  virus  (or  at  any 
rate  most  viruses)  is,  as  regards  virulence,  not  a  fixed  quan- 
tity; it  is,  in  fact,  in  a  constant  state  of  variation,  under  the 
influence  of  the  external  conditions  under  which  it  finds  itself. 
I  -need  not  refer  to  the  well-known  facts  with  regard  to  varia- 
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tions  in  virulence  in  the  case  of  anthrax,  chicken  cholera,  swine 
erysipelas,  etc.,  as  the  result  of  variations  in  the  mode  of  cul- 
tivation outside  the  body;  but  I  may  mention  some  of  the 
points  Avhich  seem  to  bear  especiallj^  on  the  p3''ogenic  organ- 
isms. In  many  cases  it  is  found  that,  as  the  cultivations  car- 
ried on  outside  the  body  become  older,  so  the  virulence  of  the 
organisms  is  apt  to  decrease.  This  is  very  well  seen  in  the 
case  of  Fraenkel's  pneumonia  coccus,  which  loses  its  virulence 
within  two  or  three  days  when  grown  in  the  same  medium 
outside  the  body,  and  which,  if  its  virulence  is  to  be  main- 
tained, must  be  re-inoculated  frequently,  and  passed  from 
time  to  time  through  the  animal  body.  It  can  be  readily 
seen,  also,  that  staphylococcus  pyogenes  aureus  grows  most 
luxuriantly  in  the  early  cultivations  from  the  body,  but  after 
it  has  been  artificially  cultivated  for  some  time,  its  growth  is 
hy  no  means  so  rapid.  Emmerich  states,  with  regard  to  cul- 
tivations of  erysipelas  cocci,  that  they  vary  much  in  virulence, 
and  that  the  longer  the  time  between  each  fresh  inoculation, 
the  less  is  the  virulence  of  the  culture;  in  fact,  the  erysipelas 
cocci  can  be  readilj^  attenuated  to  such  a  degree,  that  they 
can  no  longer  kill  mice. 

It  is  important,  also,  to  remember  that  where  the  virulence 
of  an  organism  is  diminished,  its  effects  on  animals  vary  in 
accordance  with  the  second  law;  thus,  if  a  considerable  num- 
ber of  attenuated  anthrax  bacilli  are  injected  into  rabbits,  the 
result  will  be,  not  a  general  fatal  disease,  but  a  local  inflam- 
matory affection,  with  possibly  the  production  of  an  abscess, 
varying  in  size  to  a  certain  extent  with  the  amount  of  virus 
injected.  In  fact,  the  effect  of  the  attenuated  organisms  on 
animals  highh^  susceptible  to  the  virulent  virus,  is  the  same 
as  if  virulent  organisms  were  injected  into  less  susceptible 
animals;  and,  consequently,  in  order  to  produce  the  same 
effect  as  with  the  virulent  organisms,  correspondingly  large 
doses  of  the  attenuated  organisms  are  required.  Thus  Kitt 
and  Hueppe  have  found  that  thej^  could  obtain  the  same  re- 
sult by  injection  of  the  organisms  of  an  infective  disease  of 
deer  into  animals,  if,  as  the  organisms  lost  their  virulence, 
they  increased  the  number  of  microbes  injected.  These  facts 
are  also  important  as  showing  how,  even  in  a  mild  epidemic 
of  a  disease,  where  the  virulence  of  the  virus  is  not  very  great, 
bad  cases  may  occur  where  extra  large  doses  of  the  virus  have 
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been  taken  in,  and  this  is  probably  in  part  the  explanation  of 
the  occurrence  of  isolated  severe  cases  in  the  course  of  a  mild 
epidemic. 

It  is  further  important  to  note  that  loss  of  virulence  may 
not  only  be  due  to  the  ordinary  conditions  of  growth,  but  may 
also  result  from  the  action  of  various  chemical  substances. 
Thus  carbolic  acid  and  other  antiseptics  apparently'  diminish 
the  virulence  of  anthrax  bacilli,  and  it  is  possible  that  some- 
thing- of  the  same  kind  occurs  with  regard  to  the  pyogenic 
cocci  in  wounds;  and  this  may  to  some  extent  explain  why,  at 
the  present  day,  although  pyogenic  cocci  occasionally  enter 
Avounds  treated  aseptically,  they  sometimes  do  but  little  harm, 
less  harm,  in  fact,  than  when  they  enter  wounds  in  the  treat- 
ment of  which  these  antiseptics  are  not  emjDloyed.  It  is  quite 
possible  that  in  growing  in  fluids  containing  a  minute  amount 
of  an  antiseptic,  they  are  deprived,  at  any  rate  to  some  extent, 
of  their  virulence. 

Increase  in  Virulence. — As  regards  increase  of  virulence, 
a  very  curious  observation  has  been  made  in  reference  to  the 
bacilli  of  sj^mptomatic  anthrax.  It  has  been  found  that  the 
addition  of  a  minute  quantity  of  lactic  acid  to  a  fluid  contain- 
ing these  bacilli,  increases  the  A'irulence  of  a  very  attenuated 
virus  within  a  very  short  time.  Thus  Arloing,  Cornevin,  and 
Thomas  found  that  if  to  a  fluid  containing  these  bacilli  -^\-^ 
part  of  lactic  acid  is  added,  and  the  mixture  allowed  to  stand 
for  twenty-four  hours,  the  pathogenic  power  is  increased  two- 
fold; if,  then,  a  little  water  containing  a  very  easily  fermen- 
tescible  sugar  is  added  to  the  mixture,  and  another  twentj^- 
four  hours  allowed  to  elapse,  the  virulence  has  attained  its 
maximum;  and  frogs  inoculated  with  this  virus  die  in  from 
twelve  to  fifteen  hours,  whereas,  when  inoculated  with  ordi- 
nary virus,  the^'-  live  forty  to  fifty  hours.  Kitt  has  repeated 
and  confirmed  these  experiments,  and  he  mentions  the  follow- 
ing: A  small  quantity  of  the  vaccine  material,  i.e.,  the  atten- 
uated virus  of  symptomatic  anthrax,  was  divided  into  two 
parts,  of  which  one  was  mixed  with  water  and  injected  into 
two  guinea-pigs,  while  the  other  was  mixed  with  the  same 
quantity  of  water  to  which  three  drops  of  lactic  acid  had  been 
added;  this  mixture,  after  standing  for  six  hours,  was  injected 
into  the  other  two  guinea-pigs.  The  result  Avas  that  the  first 
two  guinea-pigs  remained  well,  the  virus  being  very  atten- 
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uated,  while  the  last  two  guinea-pigs  died  of  typical  sympto- 
matic anthrax  within  twenty-four  hours.  With  regard  to  this 
point,  it  is  worthy'  of  note  that  the  p^'ogenic  cocci  when  grown 
in  milk,  for  example,  produce  lactic  acid;  but,  so  far  as  I  am 
aware,  there  is  no  evidence  that  under  these  circumstances 
their  virulence  is  altered.  Something  of  this  kind  may,  how- 
ever, be  the  explanation  of  Ogston's  results;  he  found  that  if 
pyogenic  cocci  were  grown  in  eggs,  their  virulence  was  in- 
creased, and  he  attributed  this  result  to  the  absence  of  oxygen. 
I  tested  this  matter,  with  regard  to  the  possible  alteration  in 
virulence  when  grown  in  various  gases,  without  being  able  to 
make  out  any  noticeable  difference;  but  it  may  be  that,  in 
Ogston's  experiments,  some  chemical  substance  was  present 
in  the  egg-,  or  was  produced  by  the  organisms  when  growing 
in  that  material,  which  led  to  the  increase  in  virulence.  The 
fact  with  regard  to  lactic  acid  does  not  apply  to  the  coccus  of 
pneumonia,  which,  according  to  A.  Fraenkel,  loses  its  viru- 
lence most  quickly  when  grown  in  milk,  and,  in  his  opinion, 
this  is  due  to  the  presence  of  lactic  acid  produced  by  this 
organism.  Whether  or  not  this  fact  has  any  bearing  on  our 
subject,  it  is  worth  remembering,  as  showing  what  slight  and 
unexpected  causes  may  alter  the  virulence,  and  thus  cause  a 
difference  in  the  result  of  the  action  of  these  organisms. 

Virulence  may  also  be  increased  or  diminished  by  passing 
the  organisms  through  certain  animals.  Thus,  according  to 
Pasteur,  the  bacilli  of  swine  erysipelas  are  weakened  b}^  pass- 
ing through  rabbits,  and  strengthened  by  passing  through 
pigeons;  and  according  to  Arloing,  Cornevin,  and  Thomas, 
Rauschbrand  bacilli  may  be  strengthened  by  passing  through 
quite  young  guinea-pigs  (one  to  three  da3^s  old).  It  is  quite 
possible  that  something  of  the  same  kind  may  happen  in  the 
case  of  the  pj^ogenic  or  erysipelas  cocci,  and  that  they  maj^ 
leave  certain  individuals  in  a  more  or  less  virulent  condition 
than  when  t\\ey  entered  them. 

Concurrent  Growth  with  other  Bacteria. 

We  have  also  to  consider  the  effect  of  the  concurrent 
growth  with  other  bacteria,  and  we  shall  find  that  the  result 
may  be  either  to  increase  or  diminish  the  pathogenic  action; 
in  man,  in  all  probability,  the  pathogenic  action  of  the  pyogenic 
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organisms  is  generally  increasd.  When  two  organisms  grow- 
together  in  the  same  medium  outside  of  the  body,  they  either 
do  not  interfere  with  each  other,  or,  what  perhaps  most  fre- 
quently happens,  one  of  them  gains  the  upper  hand  in  the 
struggle  for  existence,  and  if  a  number  of  bacteria  gain  access 
to  a  wound,  a  struggle  for  the  mastery  at  once  commences  be- 
tween the  different  kinds.  In  wounds  this  struggle,  in  most 
cases,  probably  results  in  favor  of  the  pyogenic  cocci,  and  as 
the  result  of  the  concurrent  growth,  other  factors  come  into 
play  which  still  further  aid  their  action. 

As  a  rule,  the  foul  smell  of  a  wound  is  greatest  within  a 
few  days  after  it  has  been  made,  and  it  generally  decreases  as 
time  goes  on,  especially  if  the  drainage  is  good;  in  other 
words,  the  putrefactive  bacteria  gradually'  cease  to  exert  their 
action. 

Thus,  although  the  pyogenic  cocci  gain  the  upper  hand,  the 
putrefactive  bacteria  may  aid  their  action  very  much,  for  the 
products  of  putrefaction  when  absorbed  act  in  an  extremely 
poisonous  manner,  depress  the  vitality  of  the  patient,  and 
may  thus  enable  the  cocci  to  live  in  the  body;  and  locally 
these  products  injure  the  young  granulation  tissue  of  the 
wound,  and  thus  may  open  up  an  entrance  for  the  pyogenic 
organisms.  I  have  already'  referred  to  the  experiments  made 
by  Grawitz  and  Scheuerlen  on  cadaverine  and  putrescine,  and 
it  will  be  remembered  that  these  experiments  showed  that 
these  substances,  when  present  along  with  the  jjyogenic  cocci, 
enabled  the  latter  to  obtain  a  foothold  in  the  body.  The  bad 
effects  resulting  from  the  concurrent  growth  of  different  kinds 
of  bacteria  are  also  very  evident  in  tubercular  cases.  If  a 
sinus  leading  to  carious  bone,  the  wall  of  which  is  lined  with 
tubercles  containing  tubercle  baciUi,  becomes  the  seat  of  de- 
velopment of  these  pyogenic  cocci,  the  result  may  be — in  fact, 
generally  is — a  more  rapid  growth  of  the  tubercle  bacilli;  and 
it  seems  that  it  is  just  in  these  septic  cases,  especially  where 
irritating  injections  are  also  employed,  that  the  danger  of 
further  and  general  tubercular  infection  is  greatest;  the  local 
depression  of  vitality  produced  by  the  septic  organisms  en- 
abling the  tubercle  bacilli  to  grow  more  luxuriantl3\ 

Mixed  Infection. — Then  also,  in  some  instances,  it  appears 
that  a  mixed  infection  is  more  dangerous  than  infection  with 
one  species  of  organism.     Thus,  in  some  cases,  the  presence  of 


Suppuration  and  Septic  Diseases.  91 

more  than  one  kind  of  pyoi^'enic  organism  apparent!}"  increases 
the  severity  of  the  suppurative  process.  Kraske,  for  example, 
has  observed  in  acute  osteo-myehtis  that  the  cases  were 
most  severe  when  the  infection  was  a  mixed  one — that  is  to 
say,  when  the  disease  was  caused  not  only  by  the  staph^-lo- 
coccus  pyog-enes  aureus,  but  where,  in  addition,  albus,  and  in 
some  cases  the  streptococcus  pyog-enes  were  also  present; 
and  as  a  result  of  his  observations  he  thinks  that  the  discovery 
of  mixed  infection  in  acute  osteo-myelitis  ought  to  lead  to  a 
bad  prognosis.  Probably  also  one  reason  why  we  so  seldom 
at  the  present  day  see  the  extremely  bad  septic  cases  formerly 
described  is  that,  even  where  the  treatment  is  not  thoroughly 
aseptic,  such  precautions  are  taken  as  to  exclude  not  only 
g-ross  masses  of  dirt,  in  other  words  larg-e  numbers  of  the  or- 
g-anisms,  but  also  a  great  mixture  of  them.  And  this  is  pos- 
sibly also,  in  part,  the  reason  why,  in  my  first  work  on  this 
subject,  I  was  led  to  think  that  bacilli  were  of  more  import- 
ance in  w'ounds  than  micrococci,  for  I  observed  that  the 
wounds  in  which  both  org-anisms  were  present  did  not  pursue 
so  favorable  a  course  as  where  the  cocci  alone  were  found. 

Antagonism  of  certain  Bacteria. — Apparently,  however, 
in  some  cases  the  presence  of  two  species  of  pathogenic  or- 
ganisms is  better  for  the  animal  than  if  onlj'  one  species  is 
present,  and  although  the  facts  as  ^'■et  made  out  have  no  direct 
bearing  on  the  production  of  suj)puration,  yet,  as  they  are  of 
great  interest,  and  as  something  similar  may  occur  in  the 
case  of  the  p^-ogenic  cocci,  I  shall  mention  some  of  the  experi- 
ments. A  number  of  observers  have  attempted  to  utilize  the 
antagonism  which  exists  between  certain  species  of  bacteria 
in  cultivations  outside  the  body  as  a  means  of  cure  when  the 
body  is  attacked  \)\  organisms,  but  till  quite  recently  these 
attempts  have  not  been  followed  by  success.  Emmerich,  how- 
ever, has  lately  performed  some  very  remarkable  experiments 
on  rabbits,  showing  the  value  of  the  erysipelas  cocci  as  a  pro- 
tective and  curative  agent  in  these  animals;  for  example,  in 
one  set  of  experiments  rabbits  were  first  inoculated  with  large 
numbers  of  the  cocci  of  erysipelas,  and  then  two  to  fourteen 
daj^s  later  anthrax  bacilli  were  introduced.  Of  fifteen  animals 
treated  in  this  way  seven  recovered,  while  all  the  control 
animals  inoculated  with  anthrax  alone  died;  of  the  seven 
animals  which  died  after  inoculation  of  both  organisms  some 
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succumbed  to  the  anthrax  baciUus  and  some  to  the  erysipelas 
org-anism.  The  results  were  not  so  successful  when,  after 
anthrax  had  been  set  up,  and  after  symptoms  of  disease  had 
appeared,  erysipelas  cocci  were  injected  subcutaneously,  but 
they  were  somewhat  better  when  the  erysipelas  cocci  were 
injected  into  the  blood  stream. 

In  one  set  of  experiments  anthrax  was  first  induced  in  six- 
teen animals,  and  when  the  s^nnptoms  of  the  disease  had  ap- 
peared er^'sipelas  cocci  were  injected  subcutaneously.  Of 
these  only  two  recovered.  In  three  sets  of  experiments  where 
half  a  million  anthrax  bacilli  were  injected  into  each  animal, 
and  where  subsequently  erysipelas  cocci  were  introduced  into 
the  veins,  the  animals  thus  treated  recovered,  though  after  a 
long-  illness;  while  those  kept  for  control,  without  the  injection 
of  the  erysipelas  cocci,  all  died. 

In  a  later  paper  Emmerich  and  Mattel  communicated  re- 
sults obtained  by  injecting  erysipelas  cocci  into  the  circulation 
and  subcutaneously  in  rabbits  about  twenty-four  hours  before 
infection  with  anthrax.  They  found  that  in  rabbits  in  whose 
bodies  large  numbers  of  er3^sipelas  cocci  were  present,  anthrax 
bacilli,  though  injected  in  enormous  numbers,  were  destroyed 
in  from  twelve  to  seventeen  hours,  and  could  not  be  found 
either  at  the  seat  of  injection  or  in  the  blood  and  internal 
organs,  whether  bj^  microscopical  examination  or  by  cultiva- 
tion; the  bacilli  were  evidently  unable  to  penetrate  into  the 
blood  and  internal  organs,  nor  could  they  cause  any  local 
reaction  or  oedema,  in  fact,  they  ver^^  quickh^  died  out.  Per- 
haps still  more  remarkable  are  the  experiments  performed  by 
Pawlowski.  He  found  that  after  injection  of  a  mixture  of 
erysipelas  cocci  and  pure  cultivations  of  anthrax  bacilli  under 
the  skin  of  seven  rabbits  only  two  died.  Pawlowski  has  also 
made  the  important  discovery  that  the  erysipelas  coccus  is 
not  the  only  organism  which  interferes  with  the  growth  of 
anthrax  in  the  body.  Thus  ten  rabbits  were  first  inoculated 
with  anthrax  bacilli  and  then  cultivations  of  micrococcus  pro- 
digiosus  were  injected  subcutaneously  into  each  animal  on  two 
occasions,  two  and  twenty-four  hours  after  infection;  of  these 
ten  animals  eight  recovered.  He  also  found  that  subcutane- 
ous injection  of  anthrax  bacilli  and  cultivations  of  the  pneu- 
monia cocci  was  not  fatal  to  rabbits,  and  that  subcutaneous 
injection  of  cultivations  of  anthrax  bacilli  and  staphylococcus 
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pyogenes  aureus  was  not  followed  by  the  death  of  the  animal; 
four  rabbits  treated  in  this  way  recovered. 

As  to  the  explanation  of  these  facts,  Emmerich  and  Paw- 
lowski  come  to  very  much  the  same  conclusion.  Apparently, 
■with  the  exception  of  the  pneumonia  coccus,  anthrax  bacilli 
grow  readily  outside  the  body  in  cultivations  containing  also 
the  otlier  organisms  mentioned,  such  as  the  erysipelas  cocci. 
Hence  the  explanation  cannot  be  that  the  erysipelas  cocci  per 
se  j)revented  the  growth  of  the  anthrax  bacilli  in  the  body. 
It  seems  to  be  rather  that  these  cocci  irritate  the  cells  of  the 
bodj^,  the  phagocytes,  and  increase  their  destructive  power; 
it  may  be,  as  Emmerich  suggests,  that  this  irritation  leads  to 
a  slight  alteration  in  their  physiological  functions,  so  that 
the^^  excrete  some  chemical  substance  which  is  verj'  injurious 
to  the  anthrax  bacilli. 

How  far  these  acts  may  be  applied  to  the  treatment  of 
anthrax  pustules  in  man,  where,  either  from  the  situation  or 
the  size  of  the  pustule,  excision  or  cauterization  are  impractic- 
able, is  a  question  very  difficult  to  answer,  and  it  seems  to  me 
that  we  must  await  the  results  of  further  investigations  be- 
fore any  attempt  to  apply  them  practically  in  man  would  be 
justifiable.  In  any  case,  the  facts  are  well  worthj^  of  note  as 
affording  another  example  of  what  unexpected  factors  may 
come  into  play  if  we  once  admit  micro-organisms  to  wounds. 

Local  and  Seasonal  Conditions. 

Lastly,  we  have  certain  local  and  seasonal  conditions  which 
appear  in  some  wa}'  or  other  to  influence  the  occurrence  of 
some  of  these  diseases.  For  example,  Eschbaum,  who  has 
gone  into  this  matter  very  carefully,  flnds  that  spontaneous 
erysipelas  occurs  most  often  apparently  in  February,  then 
next  most  frequently  in  November,  and  least  freqentlj'  in 
July.  Apparently  the  cold  months,  and  those  where  there  is 
most  moisture  and  greatest  variations  in  temperature,  show 
the  greatest  number  of  cases,  and  Eschbaum  summarizes  the 
facts  by  saying  that  the  cases  are  most  numerous  when  we 
have  marked  variations  of  temperature,  with  a  medium  height 
of  the  barometer  and  a  high  degree  of  moisture.  In  the  case 
of  diphtheria  also,  cold  and  moisture  seem  to  be  a  great  pre- 
disposing cause,  most  cases  occurring  about   the  months  of 
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November  and  DecemlDer.  Kocher  and  Liicke  have  found  that 
acute  osteo-myehtis  also  is  most  frequent  in  winter.  Proba- 
bly, besides  the  seasonal  conditions,  the  confinement  in  badly 
ventilated  rooms,  foul  air  and  want  of  exercise,  which  come 
into  play  more  frequently  in  cold  and  wet  weather  than  in  sum- 
mer, have  an  important  influence  on  the  result.  In  the  "case  of 
diseases  of  animals,  more  especially  in  the  case  of  anthrax, 
there  is  a  verj^  marked  relation  between  the  season  and  the 
outbreaks  of  the  epidemic,  the  disease  apparently  occurring* 
where  there  is  great  moisture  and  hig-h  temperature.  As  re- 
gards anthrax,  Chauveau  has  shown  that  increased  atmo- 
spheric pressure  tends  to  cause  a  loss  of  virulence. 

As  an  example  of  the  influence  of  locality  on  these  suppura- 
tive diseases,  we  have  the  greater  frequency  of  acute  osteo- 
myelitis in  certain  parts.  For  example  this  disease  seems  to 
be  more  frequent  in  Berne  than  anywhere  else,  and,  according 
to  Volkmann,  it  occurs  next  most  frequently  in  Halle,  and 
then  in  Marburg*.  These,  however,  are  rather  impressions 
than  actual  statistical  facts. 


Summary. 

AVe  thus  come  to  the  end  of  our  considerations  with  regard 
to  the  factors  involved  in  the  production  of  suppuration  and 
septic  diseases.  It  must  be  admitted  that  our  knowledge  still 
shows  manj^  blanks,  but  nevertheless  enough  has  been  gained 
to  enable  us  to  judge  what  are  the  essential  factors  which 
come  into  play.  That  the  pyogenic  organisms  are  absolutelj' 
essential  for  the  production  of  these  diseases  there  can  no 
longer  be  any  doubt,  but  in  many  cases  much  depends  on 
other  conditions,  of  which  the  chief,  probabh',  are  the  dose  or 
number  of  the  organisms  and  their  concentration,  general 
and  local  depression  of  vitality,  and  the  seat  of  inoculation. 
If  the  organisms  enter  in  large  numbers  sufficient  to  overcome 
the  resistance  of  the  body,  they  alone  may  cause  the  disease; 
usually,  however,  they  enter  in  smaller  numbers,  and  then 
other  conditions  become  necessary  in  order  to  enable  them  to 
act.  Of  these  conditions,  the  chief  are,  as  I  have  said,  de- 
pressed vitality,  either  local  or  general,  combined  with  the 
possibility  of  their  remaining  in  the  weakened  tissue.  This 
depression  of  vitality-  may  be  brought  about   by  conditions 
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acting  on  the  boclj'  generally,  such  as  acute  fevers;  or  by  local 
conditions,  more  especially  those  which  induce  the  early  stage 
of  inflammation,  such  as  cold,  injury,  chemical  substances,  the 
products  of  the  bacteria  themselves,  or  the  products  of  other 
kinds  of  bacteria  which  ma}'  happen  to  be  growing  along  with 
them.  Or  again,  the  favorable  condition  may  be  some  pecu- 
liarity in  the  soil  as  shown  by  variations  in  the  character  of 
the  disease  in  accordance  with  the  seat  of  inoculation  and  the 
anatomical  arrangement  of  the  part.  The  only  factor,  how- 
ever, as  I  have  said  before,  with  which  we  can  reckon  with 
certainty-,  is  the  cocci  themselves. 

The  whole  matter  is,  as  we  have  said,  a  battle  between  the 
tissues  and  the  parasites,  and  may  perhaps  be  best  under- 
stood by  comparing  it  with  the  warfare — especially  with  the 
sieges — of  olden  times.  The  opposing  forces  are,  on  the  one 
hand,  the  bacteria,  and,  on  the  other  hand,  the  body — the 
body  representing  the  citadel,  the  cells  of  the  body  the  garri- 
son. Each  of  these  forces  has  its  own  weapons.  The  weapons 
of  the  bacteria  are,  in  the  first  place,  poisonous  substances 
which  the}^  throw  into  the  bod^',  and  in  the  second  place, 
starvation  by  withdrawing  necessarj'^  materials  from  the  bodj''; 
the  weapons  of  the  body  are  less  known;  they  are  probably 
partly  passive  in  the  wa^'  of  supplying  bad  food,  and  partlj^ 
active  in  the  production  of  ferments,  in  setting  up  digestive 
processes,  and  in  withdrawing  oxygen  and  other  necessary 
substances  from  the  parasites.  If  the  parasites  attack  in 
large  numbers  and  suddenly,  they  may  carry  the  citadel  before 
the  guards — that  is  to  saj',  the  cells — become  aware  of  their 
presence,  and  have  time  to  turn  their  attention  to  the  threat- 
ened part;  or  it  may  be  in  other  cases  they  merelj'^  make  a 
serious  breach  in  the  defences  in  which  they  can  establish 
themselves,  and  from  Avhich  they  can  send  poisonous  mate- 
rials into  the  body,  and  gradually  destroy  it.  If  they  are  in 
too  small  numbers,  the^'  either  fail  to  make  their  way  into 
the  body  at  all,  or  if  they  do  get  in,  they  cannot  escape  the 
guards,  and  are  overpowered  and  destroyed.  If  the  attack  is 
only  partially  successful,  the  result  is  to  irritate  instead  of 
destroying  the  defending  agents,  and  these  ultimatelj^  com- 
pletely block  the  way  or  surround  the  parasites,  which  die 
and  are  cast  out.  This  is  seen  in  defensive  inflammation,  the 
object  of  which  is  to  prevent  the  spread  of  the  organisms  by 
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erecting"  a  barrier  throug-h  wliich  the  infective  agents  cannot 
pass;  in  order  to  do  this  some  tissue  must  be  sacrificed  in  the 
neighborhood  of  the  bacteric  deposit,  just  as  it  is  sometimes 
necessary  to  pull  down  houses  around  a  fire  to  prevent  its 
spread.  In  the  concurrent  action  of  difl'erent  species  of  bac- 
teria, we  have  an  example  of  warfare  with  allied  forces.  The 
new  assistants  may  be  of  g-reat  value  by  their  peculiar  method 
of  attack,  taking*  the  g'arrison  unawares,  for  example,  and 
thus  admitting-  the  other  assailants.  We  have  an  example 
of  this  in  the  combined  action  of  putrefactive  and  pN^ogenic 
bacteria,  the  putrefactive  by  their  products  weakening  the 
tissues  and  breaking"  down  their  resistance,  and  thus  enabling" 
the  others  to  enter.  Or  again,  the  reverse  may  be  the  case, 
and,  like  the  erysipelas  cocci  and  the  anthrax  bacilli,  they 
may  increase  the  power  of  the  guards,  or  by  greater  vigor  of 
growth  they  may  crowd  out  the  pathog-enic  org"anisms,  while 
being  themselves  little,  if  at  all,  virulent. 

I  need  not  enter  into  details  as  to  the  pathology  of  all  the 
various  suppurative  and  septic  diseases,  it  will  be  easy  for 
any  one  to  apply  the  facts  which  have  been  stated  to  each  dis- 
ease, but  in  conclusion,  I  wish  to  make  a  few  remarks  with 
regard  to  the  mode  of  entrance  of  these  organisms  into 
wounds. 

Occurrence  outside  the  Body. — These  organisms  are  fairly 
widely  distributed  outside  the  bod^'.  In  the  air  they  have 
only  been  found  on  a  very  few  occasions,  and  in  very  small 
numbers.  The  staphj'lococcus  pyogenes  aureus  has  been  found 
on  one  or  two  occasions  in  the  air  of  surgical  wards,  as  has 
also  the  streptococcus  of  erysipelas.  Experiments  have  been 
made  as  to  the  presence  of  the  latter  organism  in  the  air  of 
wards  in  which  erysipelas  patients  were  present,  and  they 
have,  in  one  or  two  instances,  been  found  in  small  numbers; 
as  a  rule,  however,  they  are  apparently  present  onl3^  when 
the  patients  are  convalescent,  and  when  desquamation  of  the 
skin  is  occurring,  and  it  seems  highly  probable  from  the  ob- 
servations that  have  been  made,  that  they  are  carried  in  the 
cutaneous  scales  thrown  off  during  desquamation. 

Eiselsberg  exposed  gelatin  and  ag'ar  plates  in  various  parts 
of  wards  for  a  certain  length  of  time.  Colonies  of  difi'erent 
kinds  of  organisms  were  found;  in  one  instance  staphylococ- 
cus pyogenes  aureus.     In  a  ward  where  there  were  four  cases 
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of  erysipelas,  one  of  which  was  convalescent,  he  obtained  a 
development  of  streptococci  on  two  occasions.  On  testing- 
these  org-anisms  by  cultivation  and  experiments  on  animals, 
he  found  that  they  were  Fehleisen's  erysipelas  cocci.  In  an 
isolation  ward  in  which  there  w^as  a  patient  with  erysipelas  of 
the  face,  which  was  almost  well  and  desquamating,  and  of  the 
back,  which  was  in  full  vigor,  agar  plates  were  exposed,  one 
of  them  being  placed  close  to  the  head  of  the  patient.  In  the 
latter  plate  only  did  the  streptococcus  of  erysipelas  develop. 
In  five  cases  Eiselsberg  has  also  made  cultivations  with  the 
cutaneous  scales  of  patients  suffering  from  erysipelas,  and  in 
four  of  the  cases  cultivations  of  the  streptococcus  have  been 
obtained. 

Erysipelas  cocci  have  also  been  found  in  a  post-mortem 
room,  where  cases  of  erysipelatous  infection  had  occurred,  and 
in  this  case  the  infection  was  supposed  to  have  come  from  the 
floor.  The  p^^ogenic  organisms  are  very  rarely  present  in 
putref3'ing  fluids,  but  they  have  been  found  on  decomposing 
beef  and  in  the  w^ater  employed  in  kitchens  for  rinsing  dishes. 
Thej'  are  also  sometimes  present  in  the  superficial  layers  of 
the  soil.  One  of  their  most  common  seats  outside  the  body  is 
the  skin,  and  they  especially  occur  in  parts  where  the  skin  is 
moist — for  example,  in  the  axillse,  between  the  nates,  between 
the  toes,  etc.;  they  are  also  frequently  present  in  connection 
with  the  hair  and  in  the  dirt  beneath  the  nails.  Fraenkel  has 
found  them  in  the  secretions  of  the  healthy  pharjmx,  and 
Bockhardt  found  aureus  and  albus  in  large  numbers  in  the 
nasal  mucus  of  a  patient  suffering-  from  chronic  catarrh  of 
the  nose,  and  at  the  same  time  affected  with  sycosis  of  the 
upper  lip. 

Mode  of  Entrance  into  Wounds. — As  regards  the  entrance 
of  these  organisms  into  wounds,  they  may  get  in  during  an 
operation  from  the  air,  from  the  instruments  and  hands  of 
the  operator  or  his  assistants,  from  surrounding  objects,  or- 
from  the  skin  in  the  neighborhood  of  the  wound.  We  are  now, 
however,  sufficiently  acquainted  with  the  various  precautions 
necessary  to  prevent  the  entrance  of  these  organisms,  and  it  is 
a  comparatively  eas}'  matter  to  keep  a  Avound  made  through 
a  previously  unbroken  skin  free  from  pyogenic  organisms. 

Although  it  is  theoreticall}'  possible  that  in  some  cases 
these  organisms  might  enter  wounds  from  the  blood  in  un- 
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healthy  subjects,  I  have  never  yet  come  across  a  case  in  which 
there  was  any  ground  for  such  a  suspicion,  nor  where,  when 
they  were  present,  there  was  not  a  sufficient  loophole  for  their 
penetration  from  without. 

In  the  after-treatment  of  wounds,  there  are  two  situations 
where  the  battle  with  these  parasites  takes  place;  it  may 
either  occur  outside  the  wound,  the  organisms  never  being 
allowed  to  enter  it,  or  it  maj'  take  place  inside  the  wound 
after  their  entrance  has  been  permitted.  It  is  hardly  neces- 
sary to  remark  that  in  case  of  war  we  try  to  carr3^  the  war 
into  the  enem^^'s  country;  at  all  events,  we  do  all  we  can  by 
guarding  the  passes  and  borders,  to  prevent  the  enemy  from 
entering  our  own  country.  And  in  like  manner,  in  the  case  of 
wounds,  it  seems  to  me  that  it  is  much  better  to  keep  these 
pyogenic  organisms  out  of  the  wounds,  and  to  do  battle  with 
them  outside  the  body,  than  to  let  them  enter  and  trust  to 
the  efficac}''  of  the  tissues  to  repel  their  attacks.  For,  once 
the3^  have  entered  the  wound,  it  is  but  little  that  we  can  do 
to  aid  the  action  of  the  body,  and  what  little  we  do  has  to  be 
done  with  extreme  caution,  for  not  uncommonly  our  efforts, 
instead  of  being  of  service,  cause  a  great  deal  of  harm.  As  I 
have  said,  it  is  comparatively  easy  now  to  keep  these  pyogenic 
organisms  out  of  a  wound  while  it  is  being  made,  and  to  leav^e 
the  wound  without  any  of  these  microbes  in  it;  the  problem 
is  to  prevent  their  entrance  afterward.  In  this  case,  how- 
ever, we  hav^e  at  anj^  rate  succeeded  in  transferring  the  field 
of  battle  from  the  interior  of  the  wound  to  the  surface  of  the 
body,  and  we  have  no  longer  to  trust  to  the  imperfect  and 
but  little  understood  action  of  the  tissues;  we  can  step  in  with 
vigorous  action  without  anj^  fear  of  doing  harm.  For  it  can- 
not be  too  much  insisted  on  that  antiseptic  dressings  are  not 
in  their  essence  applications  to  wounds;  thej'  are  applications 
to  the  discharge  which  has  come  from  the  wound  and  to  the 
skin  around  it. 

The  mode  of  entrance  of  these  pj^ogenic  cocci  in  cases  of 
spontaneous  acute  abscesses,  etc.,  is  by  no  means  clear  in  all 
cases.  Where  the  abscesses  occur  in  connection  with  lymphatic 
glands,  there  is  no  doubt  that  the  organisms  enter  through 
wounds  or  inflamed  patches  on  the  cutaneous  or  mucous  sur- 
face, are  carried  or  grow  along  the  lymphatic  vessels,  and  are 
deposited  in  the  lymphatic  glands.     In  other  cases,  it  is  proba- 


Suppuration  and  Septic  Diseases.  99 

ble  that  the  cocci  are  caught  in  the  course  of  the  Ij'^mphatic 
vessels,  g-row  there,  and  set  up  an  abscess.  In  other  cases 
the  suppuration  occurs  directly  beneath  a  wound  or  prick  in 
the  skin,  the  cocci  simply  spreading-  in  the  tissue  or  being 
carried  \)y  the  juices  of  the  part.  Again,  they  may  enter  as 
the  result  of  inunction  through  the  glands  of  the  skin,  or 
through  abraded  epithelium,  as  is  seen  so  often  in  the  case  of 
boils  and  pustules.  I  believe  that  if  statistical  facts  could  be 
obtained,  it  would  be  found  that  in  by  far  the  greatest  number 
of  cases,  the  infective  material  comes  from  without,  either 
spreading  directly  into  the  tissue,  or  being  carried  along  the 
13'mphatics  and  deposited  at  various  parts,  and  that  the  num- 
ber of  cases  in  which  infection  occurs  from  the  blood  is  very 
small  indeed.  Where  the  infection  occurs  from  the  blood,  the 
cocci  reach  the  blood  either  from  wounds  or  defects  on  the 
surface  of  the  body,  or  from  previous  inflammatory  deposits 
such  as  boils.  I  think  it  must  be  very  seldom  that  these  or- 
ganisms enter  through  uninjured  mucous  membrane,  though 
apparently  in  some  cases  no  defect  of  the  surface  or  inflamed 
area  can  be  observed. 

As  to  the  mode  of  entrance  of  these  pyogenic  cocci  after 
an  operation,  they  may  get  in  while  the  dressing  is  being 
changed,  either  by  falling  in  from  the  air — though  this  must 
be  of  rare  occurrence,  seeing*  that  they  are  so  rarely  present 
in  the  air^or  by  contamination  by  the  surgeon's  hands,  in- 
struments, etc.,  but  this  is  also  very  easily  avoided  and  ought 
not  to  occur;  usually  they  spread  in,  either  through  the  dress- 
ings or  beneath  them,  in  the  intervals  between  the  change  of 
dressings.  In  my  opinion,  they  most  commonly  spread  in  by 
growing  in  the  discharge  which  is  lying  between  the  dressings 
and  the  skin,  and  in  the  superficial  laj^ers  of  the  epidermis, 
more  especialh^  in  the  latter:  for  as  the  result  of  the  irritation 
of  the  antiseptic  employed,  there  is  hypertrophy  of  the  epithe- 
lium, and  thus  a  large  number  of  dead  epithelial  cells  is  pres- 
ent, which,  being  soaked  Avith  the  discharge,  form  a  g'ood  nidus 
for  the  development  of  the  bacteria,  unless,  indeed,  enough  of 
the  antiseptic  has  been  communicated  to  the  discharge  and 
the  epithelium  from  the  dressing  to  render  it  an  unsuitable 
soil  for  the  grow^th  of  organisms.  If  this  is  not  the  case,  the 
organisms  will  go  on  growing  in  the  substance  of  this  dead 
epithelium,  protected  by  the  superficial  layers  from  the  action 
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of  the  dressing",  and  thus  they  may,  if  a  dressing-  is  left  on  for 
too  long-  a  time,  ultimately  reach  the  wound.  This  is  not  a 
mere  theoretical  speculation,  for  I  have  been  able  to  trace  the 
development  of  the  org-anisms  beneath  the  dressings  from  their 
marg-in  toward  the  wound,  the  extent  to  which  they  spread 
varying-  with  the  leng-th  of  time  that  the  dressing-  has  been 
applied.  If  these  views  as  to  the  mode  of  entrance  of  bacteria 
into  wounds  are  correct,  it  follows  that  it  is  very  important, 
when  a  dressing-  is  chang-ed,  to  wash  and  thoroug-hly  disinfect 
the  skin  around  the  wound  as  far  as  the  dressing-  extended, 
and  beyond  it,  with  an  antiseptic  lotion,  care  being-  of  course 
taken,  by  covering-  up  the  wound,  not  to  infect  it  while  so 
doing-.  If  this  is  done,  then  at  each  chang-e  of  dressing-  the 
field  of  battle  is  transferred  from  the  neighborhood  of  the 
wound  to  the  marg-in  of  the  dressing-,  and,  in  accordance  with 
the  size  of  the  dressing-,  this  battlefield  will  be  at  a  greater  or 
less  distance  from  the  wound. 

At  the  present  time  there  are  various  kinds  of  dressings 
by  which  completely  aseptic  results  can  be  obtained.  I  may 
mention  the  method  which  I  now  employ,  and  which  for  some 
time  past  has  yielded  uniformly  good  results. 

The  instruments  are  placed  in  1 :  20  carbolic  solution  for 
half  to  one  hour  before  the  operation.  This  is  quite  sufficient 
to  destroy  the  cocci  present  on  them  and  most  of  the  bacilli 
which  may  adhere  to  them  are  non-pathogenic  in  man,  and 
cannot  develop  in  healthy  wounds.  Besides,  as  the  instru- 
ments are  being  constantly  placed  in  1 :  2,000  sublimate  solu- 
tion during  the  operation,  and  the  wounds  are  irrigated  with 
sublimate  solution,  even  the  spores  of  tlie  bacilli  are  destroj^ed. 
As  a  matter  of  fact,  almost  the  only  bacillus  which  we  have 
to  fear  is  the  tubercle  bacillus,  and,  therefore,  if  I  have  several 
operations  at  one  time,  I  always  take  the  tubercular  cases 
last,  lest  in  using  the  same  instruments  (forceps,  etc.)  after 
they  have  become  infected  with  tubercular  material  I  should 
infect  another  wound. 

The  hands  of  the  operator  and  his  assistant  are  thoroughly 
disinfected  with  1 :  20  carbolic  lotion,  and  then  with  1 : 3,000 
sublimate  solution,  a  nail  brush  being  freely  used. 

The  skin  in  the  neighborhood  of  the  seat  of  operation  is 
thoroughly  washed  with  1 :  20  carbolic  solution  in  which  corro- 
sive sublimate  in  the  strength  of  1 :  500  is  dissolved.     After 
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wetting-  the  skin  with  this  sokition  I  g-enerally  soap  it,  and 
then  scrub  it  thoroug-hlj^  witli  a  nail  brush,  hairs  being-  shaved 
off  AAhen  present. 

The  spong-es  are  kept  permanently  in  1 :  20  carbolic  lotion, 
and  washed  in  1 :  2,000  sublimate  solution  during  the  operation. 

The  operator  has  a  basin  of  1 :  2,000  sublimate  solution  at 
hand,  in  which  he  frequentl}^  dips  his  instruments  and  hands 
during-  the  course  of  the  operation. 

The  parts  (clothes,  etc.)  around  the  seat  of  operation  are 
covered  with  towels  wrung-  out  of  1 :  2,000  sublimate  lotion. 

No  spray  is  employed,  but  the  wound  is  irrig-ated  from  time 
to  time,  and  constantly  when  stitching-  it  up,  with  1 :  2,000  sub- 
limate solution.  In  operations  on  joints  and  bones  I  irrigate 
the  wound  during-  the  whole  operation  with  1 :  4,000  sublimate 
solution. 

As  a  dressing-  I  apply  first  a  larg-e  piece  of  carbolic  gauze 
(about  four  layers  in  thickness),  which  is  always  kept  in  a  jar 
of  1 :  -2,000  sublimate  solution.  Next  a  mass  of  alembroth  g-auze 
moistened,  but  not  washed,  in  1 :  2,000  sublimate  solution.  (The 
reason  for  using-  the  carbolic  gauze  is  that  if  the  alembroth 
gauze  is  applied  next  the  skin  it  is  apt  to  cause  irritation,  and 
even  blistering  of  the  skin,  and  to  wash  out  the  alembroth  from 
the  deeper  layer  of  gauze,  and  thus  to  apply  aseptic  gauze 
not  containing  any  store  of  the  antiseptic  next  the  skin  is, 
I  believe,  a  dangerous  thing,  for  the  sublimate  from  the  outer 
part  may  not  soak  back  into  the  discharge  on  the  surface  of 
the  skin  and  into  the  superficial  layer  of  epithelium  in  suffi- 
cient quantity  to  prevent  the  growth  of  micro-organisms.) 
Outside  this  I  apply  a  large  mass  of  salicylic  wool  which  per- 
mits drj'ing  of  the  deeper  parts,  adds  to  the  thickness  of  the 
dressing,  and  being  less  absorbent  than  the  gauze,  leads  to 
the  diffusion  of  the  discharge  throughout  the  gauze  in  the 
same  manner  as  was  formerly  done  by  the  mackintosh. 

In  some  cases  it  is  advisable  to  apply  a  narrow  strip  of 
protective  over  the  line  of  union.  I  also  use  drainage  tubes 
less  frequently  than  formerly.  In  most  cases  where  by  mod- 
erate pressure  the  deeper  parts  of  the  wound  can  be  kept  in 
contact  I  do  not  use  a  drainage  tube,  but  incorporate  one  or 
more  large  soft  sponges  with  the  dressing,  and  very  often 
never  change  the  dressing  for  ten  or  fourteen  days,  and  then 
find  the  wound  quite  healed.     A  continuous  suture  of  catgut 
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applied  like  a  button-hole  stitch  is  often  preferable  to  the  in- 
terrupted suture. 

There  are  a  number  of  other  materials  which  yield  g'ood 
results,  and  their  number  will  probably  be  soon  increased,  but 
the  methods  of  dressing  described  yields,  as  I  have  said,  uni- 
form aseptic  results,  which  leave  nothing*  to  be  desired  except 
greater  simplicity. 

I  shall  not  enter  any  further  into  the  subject  of  the  treat- 
ment of  wounds.  We  have  now  at  our  command  a  large 
number  of  antiseptics  which  more  or  less  answer  the  purposes 
required,  and  it  is  only  by  careful  attention  to  the  exclusion 
of  these  organisms  that  we  can  obtain  the  best  results.  That 
we  can  completely  exclude  these  bacteria  from  wounds,  both 
at  the  operation  and  afterward,  I  have  been  able  to  ascertain 
by  numerous  experiments  and  observations;  and  that  just  in 
proportion  as  we  are  successful  in  so  doing  we  are  to  a  like 
degree  freed  from  the  occurrence  of  suppuration  and  septic 
diseases,  and  can,  to  a  like  degree,  reckon  with  confidence  on 
rapid  and  painless  healing  of  wounds  with  the  least  disturb- 
ance to  the  patient  is  a  matter  now  of  everj'-day  observ^ation. 
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PHARMACOPCEIA  FOR  DISEASES  OF  THE  SKIN. 

This  publication  will  be  found  useful  for  the  following- 
reasons,  viz. : 

1st.  A  concise  formula  facilitates  extemporaneous  prescrib- 
ing- and  reduction  of  the  quantities  in  the  drugs. 

2d.  A  condensed  summary  or  classification  is  helpful  to  the 
student  or  medical  practitioner  who  may  be  unacquainted 
■with  the  ordinarj^  nomenclature  of  diseases  of  the  skin,  and 
would  aid  him  in  the  application  of  the  remedies  suggested. 

3d.  Subjoined  to  each  prescription  is  a  note  of  the  uses  to 
which  it  is  practically  aj^plied  at  the  hospital,  in  the  treat- 
ment of  the  different  affections  indicated,  affording  ready 
reference  to  the  tabular  statement  for  the  name  and  nature 
of  the  disease  as  commonly  designated. 

4th.  A  therapeutic  index,  giving  various  medicines  and 
drugs  commonly  used  in  the  treatment  of  skin  eruptions,  not 
mentioned  in  the  subjoined  formulae. 

In  addition,  as  diet  plan's  such  an  important  part  in  the 
treatment  of  diseases  of  the  skin,  I  have  considered  it  advis- 
able to  add  a  few  simple  rules  on  the  subject. 

It  should  be  borne  in  mind  that  ver^-  few  eruptions  are 
comprised  in  any  single  manifestation,  as  cited  in  the  classifica- 
tion, but  that  two  or  more  are  commonly  found  in  combina- 
tion, either  at  their  commencement  or  during  their  course; 
viz.,  the  sebaceous  and  squamous,  the  vesicular,  j)ustular,  and 
ulcerous  are  often  blended  with  each  other. 

One  single  source  of  irritation  may  produce  every  form 
of  cutaneous  disease  in  differently  predisposed   individuals; 
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scabies,  for  instance,  produces  the  vesicular,  papular,  pustu- 
lar, and  squamous  eruptions;  syphilis  also  furnishes  all  kinds 
of  manifestations,  ]3roviding"  a  means  of  diagnosis  upon  which, 
in  this  as  in  every  other  affection  of  the  skin,  a  successful 
treatment  chiefly  depends. 

In  conclusion  of  these  remarks  it  is  only  necessary  to 
mention  that  where  combination  exists  in  the  manifestations 
of  disease,  combined  remedies  will  be  needed,  and  that  internal 
medicines,  in  the  majority  of  instances,  will  be  required  in 
conjunction  with  external  agents,  to  promote  a  successful 
result. 

Balnea. 

There  are  two  kinds:  the  vapor  and  the  simple  medicated 
liquid  bath,  which  can  be  made  to  resemble  in  character  most 
of  the  natural  mineral  waters.  These  baths  admit,  not  only 
of  having  the  temperature  raised  or  depressed  at  pleasure, 
but  can  be  medicated  with  various  drugs,  according  to  the 
nature  and  requirements  of  the  case. 

These  baths  are  used  chiefly  for  the  purposes  of  bringing 
about  a  healthy  action  of  the  skin,  and  for  the  removal  of 
scales.  They  also  relieve  irritable  conditions  of  the  skin,  and 
allow  the  more  thorough  application  of  drugs.  They  are 
especially  valuable  in  parasitic  and  s^^philitic  affections. 

Scale  of  Temperature  of  Baths. 

Bath.  Water.               Vapor.                  Air. 

Cold 33°-  65°  F. 

Cool 65°-  75°  F. 

Temperate...  75°-  85°  F. 

Tepid 85°-  92°  F.        90"-100°  F.         96°-106°  F. 

Warm 92°-  98°  F.       100°-115°  F.       106°-120°  F. 

Hot 98°-112°F.       115°-140°F.       123°-170°  F. 

The  Simple  Vapor  Bath. 

Is  a  very  valuable  adjunct  in  many  diseases  of  the  skin. 
The  bather  seats  himself  on  a  chair,  in  a  box  (the  cabinet 
Turkish  bath  being  the  best  invention  of  the  kind),  or  on  a 
cane-bottomed  chair,  surrounded  by  a  blanket,  with  a  spirit 
or  gas  condenser  under  the  seat.  Tlie  temperature  can  be 
raised  at  will,  from  90°  to  100°. 
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The  Turkish  bath  is  very  much  the  same  in  its  process. 
The  bather  may  remain  in  the  bath  twenty  minutes  to  half 
an  hour. 

The  Sulphur  Vapor  Bath. 
This  bath  is  made  by  adding  one  or  two  ounces  of  precipi- 
tated sulphur  on  an  evaporating-  dish  in  the  ordinary-  vapor 
bath,  simultaneously  with  the  steam;  so  that  the  drug-  and 
vapor  surround  the  patient's  body. 

The  Mercurial  Vapor  Bath. 
This  bath  is  made  by  adding"  20  or  30  grains  of  pure  calo- 
mel in  the  evaporating*  dish,  as  in  the  previous  bath. 

Balneum  Acidum. 

I^  Acidi  nitrici, 3  iss. 

Acidi  hydrochlorici, §1. 

Aqui^, ad  Oi. 

Modus, Oi.  ad  aqute  Cxxx. 

Misce. 

Useful  in  chromatic,  papular,  pruriginous,  and  squamous 
affections. 

Balneum  Alkalinum. 

^   Soda3  carbonatis, 3  iv. 

Aqute  ferventis, ad  Oi. 

Oi.  ad  aquas  Cxxx. 
Misce. 
Useful  in  corneous,  papular,  and  squamous  affections. 

Balneum  Boracis. 

5  Sodas  biboratis, 3  iv. 

Aquce  ferventis, ad  Oi. 

Oi.  ad  aquas  Cxxx. 
Misce. 

Useful  in  parasitic  and  pustular  affections,  and  those  erup- 
tions where  there  are  scales  and  crusty  formations. 

Balneum  Creasoti. 

5   Creasoti  optimi, 3  ij. 

Glycerini  (Price's), 3  ij. 

Aquffi  ferventis, ad  Ci. 

Ci.  ad  aqute  Cxxx. 
Misce. 
Useful  in  papular,  squamous,  and  vesicular  a  flections. 
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.    Balneum  Glutini. 
^   Glutini  prteparali  (vulgo,  patent  size),     .  lb.  viij. 

Aquse  ferventis, ad  Cxxx. 

Misce. 

Useful  in  erysipelatous,  squamous,  and  vesicular  afTections. 

Balneum  Sulphuris  Compositum. 
3   Sulphuris  precipitati,  .         .         .         .         •     i  ij- 

Sodii  h.yposulphitis, ^  i. 

Acidi  sulpliurici  diluti,         .         .         .         .     3  ss. 

Aquas, ad  Oi. 

Oi.  ad  aquaj  Cxxx. 
Misce. 
Useful  in  parasitic,  papular,  and  squamous  atfections. 

CAUSTICA. 

Causticum  Hydrargyri  Nitratis  Acidi. 
^  Hydrargyri, §1. 

Acidi  nitrici  (s.  g-.  1.40),        .         .         .         .     3  ij. 
Misce. 

Useful  chiefly  in  destroying*  new  growths,  such  as  lupus, 
syphilis,  and  in  ulcerous,  tubercular,  and  structural  afTections. 

Causticum  Argenti  Nitratis. 

IJ  Arg-enti  nitratis, 3  i. 

Spiritus  Eetheris  nitrici,        .         .         .        .     1\. 
Misce. 
Useful  in  erysipelatous,  vesicular,  and  ulcerous  affections. 

Causticum  Arsenicai^is  Compositum. 

'^   Hydrargyri  chloridi, 3  iiss. 

Hydrargyri  bisulpliureti,    .         .         .        -313- 
Acidi  arseniosi, 3  i. 

Misce. 

Useful  in  cancerous,  ulcerous,  and  strumous  affections. 

Causticum  Depilatorium. 

5  Barii  sulphureti, 3  iij. 

Sodii  sulphureti, 3  ij. 

Calcis  recentis, 3  v. 

Pulveris  amj'li, 3  ix. 

Misce. 

Useful  in  destroying  hirsute  and  structural  affections. 
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Causticum  Acidi  Chromici. 

I^   Acidi  chromici, grs.  L. 

Aqiia3, ad  3  ss. 

Misce. 

Useful  in  destroying"  low  forms  of  ulceration. 

Causticum  Zinci  Chloridi  Compositum. 

5  Zinci  chloridi, 3  iv. 

Antimonii  chloridi, 3  ij. 

Pulveris  am^'li, 3  i- 

Gl^'cerini, q.  s. 

Misce. 

Useful  in  cancerous,  structural,  tubercular,  and  ulcerous 
affections. 

Causticum  Potass^  Compositum. 

I^   Potassai  fusce, 3  ss. 

Calcis  recentis, 3  ss. 

Glycerini, q.  s. 

Misce. 

Useful  in  destroying  structural,  ulcerous,  and  tubercular 
affections. 

Causticum  Sodii  Ethylati. 

IJ  Sodii  ethylati, 3  i. 

Ethylic  alcohol, 3  i. 

Misce.     (Dr.  Richardson's  formula). 

Useful  in  destroying  surface  tubercles,  new  growths,  and 
superficial  n^vi. 

LOTIOXES. 

Lotio  Acidi  Nitrici. 

5  Acidi  nitrici  diluti, 3  ss. 

Tincturse  myrrhce, 3  ij- 

Aqu£e, ad  Oi. 

Misce. 

Modus  3  i.  ad  aqute  3  i.  vel  3  iij. 

Useful  in  papular,  ulcerous,  and  neuralgic  affections. 

Lotio  Argenti  Nitratis. 

I^   Argenti  nitratis, grs.  viij. 

AquEB  destillatte,  .        .         .         .       ad   3  ij. 

Misce. 

Useful  in  erysipelatous,  ulcerous,  and  vesicular  atfcctions, 
especially  in  chronic  eczema,  and  indolent  ulcers. 
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LOTIO   BiSMUTHI   COMPOSITA. 


^  Bismuthi  nitratis. 

.     3  ss. 

Zinci  oxidi,     . 

.     3  ss. 

Spir.  cainphora?,    . 

.     3SS. 

Gljxerini, 

. 

•       1  SS. 

Aquas,    .... 

ad  Oi. 

Misce. 

Useful  in  irritt^ble   conditions 

of  the  skin,  vesicular 

and 

sebaceous  affections. 

LoTio  Carbolici. 

IJ   Acidi  carbolici, 

•     3ij. 

Spiritus  vini  rectificati, 

•     3ij. 

Glycerini,      .... 

•    "Sij. 

Aquas, 

. 

ad  Oi. 

Misce. 

Useful  in  prurig-inous  and  vesicular  affections. 

LoTio  Carbonis  Detergens. 

IJ   Liquor,  carbonis  deterg-entis,      .         .         ■     3  ij. 

Aquas, Oi. 

Misce. 

Useful  as  a  soothing-  wash  in  all  vesicular  and  constitu- 
tional affections. 

LOTIO    CUPRI   SULPHATIS. 

5.   Cupri  sulphatis, 3  i. 

Aquas, ad  Oi. 

Misce. 

Useful  in  sloug-hing"  ulcers  and  S3' philitic  sores. 

LoTio  Hydrargyri  Perchloridi  Composita. 


IJ   Hydrarg-yri  perchloridi. 

•    3ij. 

Acidi  carbolici. 

.     3i. 

Spiritus  vini  rectificati. 

.     3ij. 

Glycerini, 

.     3  ss. 

Aquas,    .... 

ad  Oi. 

Modus, 

•  si- 

ad   3  ii. 

vel  3iij. 

Misce. 

Useful  in  all  parasitic  affections. 

ring-worm,  scabies, 

pity 

riasis,  and  freckles. 
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•     3 1- 

.     3  i. 
ad  Oi. 


LoTio  Nigra. 
I>   Hydrargyri  bichloridi, 

Liquoris  potassiv. 

Aqiice, 

Misce. 

Useful  in  syphilitic  and  chronic  ulcerous  condition  of  skin. 

LoTio  Plumbi. 
1^   Liquoris  plumbi  acetatis,     .         .         .         .3  iiss. 

Glycerin i. 3  i. 

Aqua?,    .         ..        .      ■  .         .         .         .ad  Oi. 
Misce. 
Useful  in  erysipelatous  and  vesicular  affections. 

LOTIO   SULPHURIS   COMPOSITA. 

R   Sulphuris  precipitati,  . 

Hydrargyri  bisulphatis, 

Spiritus  camphora?, 

Glycerini, 

Pulveris  amyli, 

Aqu£e,    .... 
Misce. 

Useful  in  papular,  \'esicular,  parasitic,  and  pustular  affec- 
tions. 

LOTIO    ZlXCI    COMPOSITA. 

IJ   Zinci  oxidi, 3  ss. 

Pulveris  calaminaris  (Corbin),    .         .         •     3  i- 

Glycerini. 3  i. 

Liquoris  calcis. 3  viij. 

Aqufe, ad  Oi. 

Misce. 

L^seful  in  all  A^esicular,  papular,  and  pustular  affections,  and 
any  acute  inflammation  of  the  skin. 


.       gTS. 

X 

.     3  SS. 

■      3  SS. 

.     3ij. 

ad  Oi. 

MISTUR^. 
MiSTCRA   ACTDA   ApERIENS 

I^   Magnesia?  sulphatis,     . 

Acidi  sulphurici  diluti, 

Extracti  glycyrrhizje, 

Aqute  ferventis,    . 
Misce.     Dosis  3  ij.  ad  3  ss.  ex 
Useful  in  vesicular  and  paras 
dinary  aperient. 


•  :  11.1- 

•  3  iij. 

•  3  i. 
ad  Oi. 

aqua. 

tic  affections;   and  as  an  or- 
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MiSTURA    ACIDA. 

^  Acidi  nitrici  diluti, 3  ss. 

Acidi  hy  iroclilorici  diluti,  .         .         .         .     f  ss. 

Infusi  quassicE  compositi,     ...       ad  Oi. 
Misce.     Dosis  3  ij.  ad   3  ss.  ex  aqua. 
Useful  in  herpetic,  squamous,  and  papular  atfections. 

MiSTURA   AlKALINA. 

^   Potasste  bicarbonatis,  .         .        .         .     3  vi. 

Potassaj  chloratis, 3  ss. 

Glycerini, .     3  ss. 

Aqaje  ferventis, ad  Oi. 

Ess.  carui  vel  nienth.  pip.,  .         .       q.  s.  ad  flav. 
Misce. 
Useful  in  pustular  and  aphthous  affections. 

MiSTURA  Alkalina  Purgans  vel  Alba. 
3  Mag'nesia3  sulphatis,     .         .         .         .         •    .^  v. 

Mag-nesise  carbonatis,  .         .         .         .     3  ss. 

Sodfe  bicarbonatis,        .         .         .         .         .     3  vi. 

(Tinctura?  colchici  [when  required],    .         -si-) 

Olei  menth.  piperitte, tt[  x. 

Aquffi, ad  Oi. 

Misce.  Dosis  3  ij-  ad  3  ss.,  ex  aqua. 

Useful  in  gouty  and  rheumatic  affections,  erythematous, 
papular,  acute  squamous,  and  vesicular  affections. 

MiSTURA  Ferri  Acida. 

Ijt  Mag-nesite  sulphatis, 5  iij. 

Ferri  sulphatis, 3  ij. 

Acidi  sulphuric!  diluti,         .         .         .         .     3  ss. 
Infusi  quassias  compositi,     .         .         .       ad  Oi. 
Misce.    3  ij.  ad  3  ss.  ex  aqua. 

Useful  in  anaemic,  sebaceous,  squamous,  pustular,  and  ulcer- 
ous affections;  and  as  an  aperient  tonic. 

Infusum  Quassle  Compositum. 

j^  Radicis  quassia?, 3  i. 

Radicis  zing-iberis, 3  i. 

Sp.  chloroformi, 3  ii. 

Aquaa  bullientis, Ci^ 

Macera  per  horas  quatuor  et  cola. 
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5  Acidi  arseniosi, grs.  iv. 

Acidi  liydrochlorici, 3  ss. 

Tincturaj  ferri  sesquichloridi,      .         .         •     §  ij. 

Aqu£e, ad  Oi. 

Misce.   Dosis    3  i.  ad    3  ij.  ex  aqua  (  3  i.  cont.  gr.  \  acid,  ar- 
seniosi). 

Useful  in  chronic  squamous,  vesicular,  and  pustular  affec- 
tions. 

MisTURA  Arsenicalis  Alkalina. 

IJ   Liquoris  potasste, tti  x. 

Liquoris  sodaj  arsenitis,       .         ,         .         ,     tt[  v. 

Soda3  bicarbonatis, g-rs.  x. 

Magnesias  carbonatis,  ....     grs.  v. 

Aqui^  menth.  piperitae,        .         .         .       ad   §  i. 
Misce. 

Useful  in  g^outj'  and  rheumatic  affections  of  the  skin,  or 
where  acidity  is  concerned. 

MiSTURA  Hydrargyri  Iodidi. 

IJ   H3'drargyri  perchloridi,       .         .         .         .    3i. 

Potassii  iodidi, 3  vi. 

Tincturag  iodini  composit^e,         .         .         .3  ij. 
Tincturte  cinchonte  compositte,  .        .     3  iv. 

Aquae, ad  Oi. 

Misce.  Dosis  3  i.  ad  3  ij.  ex  aqua.    (  3  i.  cont.  gr.  ^^  hydrarg. 
bichlor.  et  gr.  iij.  pot.  iod.) 

Useful  in  syphilitic,  cachectic,  tubercular,  ulcerous,  and  pap- 
ular affections. 

Mistura  Ammonia   Composita. 

IJ   Liquoris  ammonite  acetatis.        .         .         .3  iv. 
Ammonise  carbonatis,  .         .         .        •     3  ij. 

Tincturaj  digitalis, 3  ss. 

Tincture  colchici, 3  ss. 

MisturjE  camphoras,     ....      ad  Oi. 
Misce.    3  ij.  ad  3  i.  ex  aqua. 

Useful  in  vesicular  and  phlegmonous  eruptions  complicated 
Avith  thoracic  and  bronchial  affections. 
VIII— 8 
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MiSTURA  Potass.  Iodidi. 

IJ   lodini, 3  i. 

Liquoris  potassae, |  i. 

Aquae, ad  ()i. 

Misce.  Dosis  3  i-  ad  3  ij.,  ex  aqua. 

Useful  in  tertiary  syphilis,  tubercular,  ulcerous,  and  pustu- 
lar affections. 

UNGUENTA. 

Unguentum  Carbolici  Compositum.  . 

IJ   Pulv.  zirci  oxidi, 3  i. 

Pulv'.  calaniinaris, 3i. 

Acidi  carbolici, tti  x. 

Ung'uenti  hydrargyri  nitratis,    .         .         .     3  i. 

Adipis  benzoati, ad   3  i; 

Misce. 

Useful  in  vesicular  and  acute  inflammatory  skin  affections, 
and  to  allay  irritation. 

Unguentum  Carbolici  Forte. 

5.   Acidi  carbolici, 3  i. 

Zinci  oxidi, 3  i. 

Adipis  benzoati, ad   3  i. 

Misce. 

Useful  in   vesicular,  papular,  and  eczematous   affections, 
particularly  with  local  irritation. 

Unguentum  Carbonis  Detergens. 
^   Liquor,  carbonis  detergentis,      .         .         .3 

Pulv.  calaminaris, 3 

Pulv.  zinci  oxidi, 3 

Vaselini, ad   3 

Misce. 

This  ointment  is  useful  in  the  treatment  of  eczema,  ulcers 
of  the  legs,  and  irritable  eruptions,  as  lichen  and  prurigo. 

Unguentum  Creasoti  Compositum. 
IJ   Plumbi  oxidi  vel  carbonatis,        .         .         .     3i. 

Hydrarg-yri  oxidi  rubri,       .         .         .         .     3ss. 

01.  palm£e  purificati,    .         .         .  •       .         .     3  ss. 

Adipis  benzoati, 3  ss. 

Creasoti, tti  vi. 

Misce. 

Useful  in  eczema,  and  all  squamous  and  vesicvilar  eruptions. 
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Unguentum  Hydrargyri  Compositum. 
j^   HA'drarg-yri  amnion,  chloridi,     .         .        .     3ss. 


3ss. 

3i. 

3i. 

3S5. 

\  ss. 


Plunibi  acetatis,  . 

Zinci  oxidi,    .... 

Unguenti  hydrargyri  nitratis, 

Adipis  recentis,     . 

01.  palma3  puriflcati,    . 
Misce. 

Useful  in  lichen  and  chronic  eczema,  and  in  squamous  and 
ulcerous  affections. 

Unguentum  Mercuriale  Compositum. 
I^   Hydrarg^-ri  oxidi  rubri,       ....     grs.  vi. 
Hydrargyri  amnion,  chloridi,     .         .         .     grs.  vi. 

Adipis  recentis, §1. 

Misce. 

Useful  in  papular,  parasitic,  sebaceous,  and  ulcerous  affec- 
tions. 

Unguentum  Rubrum. 
5   Hydrargyri  bisulphureti. 
Hydra rg3^ri  oxidi  rubri, 
Adipis  benzoati,    . 
Creasoti, 
Misce. 
Useful  in  all  parasitic,  jjapular,  and  squamous  affections. 


ad 


grs.  VI. 
g"rs.  vi. 

mij. 


Unguentum  Sulphuris  Compositum. 

I^   Sulphuris  precipitati, 3  ss. 

.  Hydrarg-yri  amnion,  chloridi,     .         .         .     3ss. 

Acidi  carbolici, gr.  x. 

Adipis  recentis, ad   5  i. 

Creasoti, rri  ij. 

Misce. 

Useful  in  all  parasitic  affections,  and  in  acne  and  chronic 
eczema. 

Unguentum  Sulphuris  Hypochloritis. 


I^   Sulphur,  sublimati, 

Adipis  recentis,     .... 
Mix  and  add  with  quick  manipulation. 

Sulphuris  chloridi  (liquid), 

01.  amygdal.  amari,     . 
Misce. 
Useful  in  acne,  scabies,  and  psoriasis. 


ad 


i  1 

3  i 

TTl  A 

'iij- 

S-t. 
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Unguentum  Zinci  Compositum. 

^  Zinci  oxidi,    .        .        .        .        •.        .        .  3  i. 

Ung-uent.  diachyli,  B.S.H.,  .         .        .         .  3  ij- 

Gl3'cerini, 3  ij. 

Vaselini, ad  3  ij. 

01.  amyg-dal.  ainari, g-rs.  x. 

Misce. 

Useful  in  acute  eczema,  burns,  and  pityriasis. 

Unguentum  Acidi  Borici. 

I^  Acid,  borici,  pulv.  levig-ati, .         ,         .         .     3  i. 

Paraffini  (135°  14), Iw 

Vaselini, 3  ss. 

Misce. 

Mix  the  paraffin  and  vaseline,  and  add  the  boracic  acid. 

Useful  in  chronic  eczema,  lichen  and  pruritus,  burns  and 
ulcers. 

Unguentum  Acidi  Pyrogallici. 

3   Acidi  pyrogallici, g-rs.  Ix. 

Adipis  benzoati, ad  3  i. 

Misce. 

Useful  in  psoriasis  and  lichen. 

Unguentum  Chrysarobini. 

3   Chrysarobini, 3  i. 

Adipis  benzoati, .3  xxiv. 

Misce. 

Leave  to  dissolve  as  much  as  possible,  and  stir  until  cold. 

Useful  in  ringworm,  psoriasis,  and  lupus. 

Unguentum  Cocaini. 
^  Cocainae,        ....*...     gr.  xvi. 

Adipis  benzoati, §1. 

Useful  in  urticaria,  pruritus,  and  other  irritable  symptoms. 

Unguentum  Cupri  Oleatis. 
5   Cupri  oleatis,        .        .        .        .        ,        •     §  i- 

Petrolei  cerati, 3  iv. 

Mix,  melt,  and  stir  until  cold. 

Especially  useful  in  ringworm  and  indolent  ulcers. 
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Unguextum  Oleati  Hydrargyri. 
I^   Hydrargyri  oxidi  tlav.,         .         .         .         .     3  i. 
Acid,  oleic,  .         .         .         .         .         ,         .     3  ix. 

Adipis  benzoati, 3  i. 

Misce. 

Heat  and  stir  frequently,  g-radually  addin.^-  the  acid. 
Useful  in  parasitic  diseases,  ring- worm,  and  specific  erup- 
tions. 

Unguentum  Iodoformi. 

I^   Iodoformi, 31. 

Adipis  benzoati, ad   3  i. 

Melt  the  lard,  and  mix  the  iodoform  untU  dissolved,  then 
add  01.  eucalj-pti  3  ss. 

Useful  in  foul  ulcers  and  all  specific  ulcerations. 

Unguextum  Picis  Liquids. 

'^  Picis  liquida?, 3  i. 

Cerati  flavi, ad   3  ij. 

Mix  well,  and  melt. 

Useful  in  squamous  and  papular  eruptions,  such  as  psoriasis. 

Unguentum  Styracis. 

^  Storacis, 3  i. 

Sp.  vin.  rect., 3  i. 

Adipis  benzoati, 3  iij. 

Misce. 

Useful  in  scabies,  where  sulphur  is  not  borne  well. 

Unguentum  Sulphuris  c.  Hydrarg. 
3  Sulphufis  sublimati, 3  ss. 

Hydrarg-yri  amnion,  chlor.,         .        .        .     g-r.  v. 

Adipis  benzoati, ad  3  i. 

Misce. 

Useful  in  all  parasitic  diseases,  especially  scabies. 

PILULE. 

PiLULA    ArSENICALIS. 

B   Acidi  arseniosi, gr.  4-^^. 

Pulveris  pipeiis  nigri,  ....     gr.  i. 

Extracti  g-entiante,       .         .         .         .         .     q.  s. 
Misce  et  ft.  pil. 
Useful  in  squamous  and  papular  affections. 
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PiLULA  Arsenicalis  Composita. 

1^   Acidi  arseniosi, grs.  v. 

Palveris  acacia^, 5  ss. 

Pulveris  cinnamomi  compositi,  .        .         .     3  iij. 

Extract!  jalaps, 3  ij. 

Glycerin!, q.  s. 

Misce  et  cUvide  !n  pilulas  100  aequales. 

P!l.  i.  cont.  ^V  ac!d.  arsen!os. 

Useful  !n  squamous  and  corneous  affections. 


PiLULA    ApERIENS    AlTERATIVA. 

5^  Hydrargyri  chlorid!, 

Pulveris  jalapa?. 

Aloes  socotrina?, 

01.  carui, 

Glycerini, 
Misce  et  divide  in  pilulas  50  aequales. 
Useful  as  an  ordinary  alterative  aperient. 


3ij. 
3  iij. 
3  iij. 

3  ss. 
q.  s. 


PiLULA   APERIENS. 

IJ   Pilula3  colocynthidis  composita?. 

Extract!  taraxaci, 
Misce  et  ft.  pil. 
Useful  as  an  ordinary  aperient. 


grs.  1]. 
grs.  ij. 


PiLULA  Hydrargyri  c  Creta  et  Pulv.  Doverl 

^   Hydrarg'vri  c.  creta, gvs.  ij. 

Pulveris  Doveri, grs.  ij. 

Misce  et  ft.  pil. 

A  useful  pill  in  the  primary  stages  of  syphilis,  and  as  an 
alterative. 

PiLULA  Hydrargyri  c.  Ferro. 

IJ   Pilulre  h^'drarg-yri, grs.  ij. 

Ferri  sulphatis, grs.  ij. 

Extract!  opii,         .  ' gr.  ^. 

Misce  et  ft.  pil. 

Useful  in  secondary  syphilitic  eruptions  of  the  skin. 
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PiLULA  Hydrargyri  Iodidi  Rubri. 

li   Hydrargyri  iodidi  rubri,      ....     gr.  -^  ad  ^. 

Extracti  gentiana^, g-rs.  ij. 

Pulveris  opii, g-r.  \. 

Misce. 

Useful  in  the  treatment  of  tertiary  syphilis. 

PiLULA  Hydrargyri  Tannat. 

I^   Hydrarg-yri  tannat., gr.  i. 

Extracti  g-entianee, grs.  ij. 

Misce, 

Useful  in  syphilis  as  producing  little  disturbance  of  the 
gastric  and  intestinal  mucous  membranes. 

General  Directions. 

Directions. — Remove  all  flannel  or  other  Irritating  sub- 
stances from  next  the  skin;  wash  with  warm  water.  Avoid 
using  soap  of  any  kind  to  the  parts  affected:  use  instead,  fine 
bran,  oatmeal,  yolk  of  Qgg,  linseed  meal,  arrow-root,  or  starch 
with  warm  water,  or  warm  milk  and  water.  Yolk  of  eggs 
and  warm  water  to  be  used  to  the  scalp. 

Dry  the  skin  with  soft  linen,  and  smear  gently  with  the 
ointments,  or  dress  the  wounds  with  the  same,  spread  thinly 
upon  lint  or  linen,  and  bathe  the  parts  affected  with  the  lotions, 
but  not  more  frequently  than  directed  by  the  medical  officer. 

Rinse  the  mouth  with  water,  and  brush  the  teeth  after 
taking  the  medicines,  if  possible. 

Rules  of  Diet. 

Avoid  shell  fish,  salt  meats,  soups,  sweets,  acids,  fruits, 
pastr3',  raw  vegetables,  salt  fish,  cheese,  dried  fruits,  ices, 
curries,  pickles,  much  sugar,  hot  condiments,  and  other  in- 
digestible foods. 

Xo  malt  liquors,  wine,  or  spirits  to  be  taken  without  the 
sanction  of  the  medical  officer. 

Meals. 

Breakfast. — Cocoatina,  bread  and  milk,  rice,  milk,  instead 
of  tea  or  coffee,  with  or  without  eggs,  bread  and  butter  and 
boiled  bacon. 
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Dinner. — A  little  plain  roast  or  boiled  fresh  meat,  fish  or 
poultry  plainly  cooked,  rice,  egg-  and  flour,  or  any  light,  plain 
puddings,  potatoes,  and  a  few  vegetables. 

Supper. — Milk  and  water,  cocoatina,  gruel,  or  other  fari- 
naceous food,  with  bread  and  butter. 

Drm/i-s.— Mineral  waters,  barley  water,  toast  and  water, 
and  light  French  or  German  wines,  if  sanctioned  by  the  medi- 
cal officer. 


CHAPTER   II. 

CLASSIFICATION   OF   DISEASES. 

The  classification  I  propose  to  put  before  you  is  as  follows: 

1.  Cachectic  eruptions.  11.  Sebaceous  eruptions. 

2.  Chromatic    (color)     erup-     12.  Simulated         " 

tions.  13.  Squamous  " 

3.  Erythematous  eruptir>ns.  14.  Structural  " 

4.  Hemorrhagic  "  15.  Syphilitic  " 

5.  Medicinal  "     •  16.  Tubercular 

6.  Neuralg-ic  "  17.  Ulcerous  " 

7.  New     growths     (neoplas-  IS.  Vesicular  " 

mata).  19.  Diseases   of  the  hair  and 

8.  Papular  eruptions.  nails. 

(.    -p         •+•    i  1-  AnimaL  20.  Diseases    of    the    sweat 

.).  rarasitic  ^  o.  Vegetable.  glands. 

10.  Pustular  eruptions. 

In  preparing  this  classification,  I  have  taken  suggestions 
of  Willan,  Startin,  Wilson,  Kaposi,  Duhring,  and  others,  the 
main  principles  of  which  have  already  stood  the  test  of  some 
half-century's  work,  clinical  and  microscopical. 

Class  I. — Cachectic  Eruptions. — Showing  some  general 
constitutional  cachexy  or  idiosyncrasy,  congenital,  superveji- 
ing,  or  acquired :  1.  Cancerous  affections  of  the  skin,  melanotic, 
carcinoma,  epithelioma.  2.  Cachectic  ectlwma.  3.  Elephan- 
tiasis gr^ecorum;  or  true  lepros3\  4.  Framboesia  or  yaws. 
5.  Scorbutic  eruptions  or  scurvy.  6.  Strumous  eruptions, 
scrofuloderma.  7.  Lupus,  L.  erythematosus,  and  L.  vulgaris. 
8.  Rodent  ulcer.     9.  Sarcoma. 

Class  II. — Chromatic  or  Pigmentary  Eruptions. — Show- 
ing changes  of  color  for  the  most  part  symptomatic  of  some 
constitutional  vice  or  cachexy: — 1.  Achromia  or  spotted  skin. 
2.  Albinismus  or  white   skin.     3.  Canities.     4.  Cancer  stain. 
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5.  Chloasma,  discolored  skin.  6.  Crimson  stain.  7.  Cyanoderma, 
blue  skin.  8.  Ephelis,  sun-brown.  9.  Lentig-o,  freckles.  10. 
Leucoderma,  patches  of  white  skin.  11.  Lepra  alphoides.  12. 
Macula  hepatica.  13.  Melanoderma,  black  skin.  14.  Morbus 
Addisonii.  15.  Nitrate  of  silver  stain.  16.  Pig-men tary  moles. 
17.  Syphilis  stain.  18.  Xanthochoia  icterus,  3'ellow  stain.  19. 
Pityriasis  nigricans.     20.  Ntevus  pig'mentosus. 

Class  III. — Erythematous. — Showing-  heat,  redness,  ten- 
sion, swelling-,  sometimes  lymphoid  inflammation,  superficial, 
circumscribed,  or  ditTused: — 1.  Acrodynia  or  epidemic  ery- 
thema. 2.  Anthrax  or  carbuncle.  3.  Bucnemia  tropica.  4. 
Erj'thema.  5.  Erysipelas.  6.  Furunculus  or  boil.  7.  Hyper- 
emia foUicularis.  8.  Intertrigo.  9.  Chilblain.  10.  Frost  bite. 
11.  Pellag-ra  or  Italian  lepros}'.     12.  Urticaria  or  nettlerash. 

13.  Burns  and  scalds.     14.  Insect  sting-s. 

Class  Ilia. — Exanthemata. — 1.  Roseola,  rubeola,  scarla- 
tina. 

Class  IV. — Hemorrhagic. — Hemorrhag-ic  affections  show- 
ing- patches  of  hemorrhag-e  varying-  in  size,  under  the  epi- 
dermis, local  or  g-eneral: — 1.  Purpura,  simplex,  rheumatica  or 
peliosis  rheumatica,  hemorrhag-ica.  2.  Hiematidrosis  or  bloody 
sweat. 

Class  V. — Medicinal  Rashes. — Showing-  eruptions  by  the 
administration  of  certain  drug's: — 1.  Arsenic  rash.  2.  Arnica 
rash.  3.  Bromide  rash.  4.  Belladonna  rash.  5.  Copaiba 
rash.  6.  Croton-oil  rash.  7.  Hyoscyamus  rash.  8.  Iodine 
rash.  9.  Iodide  of  potassium  rash.  10.  Iodoform  rash.  11. 
lodide-of-starch  rash.      12.  Quinine  rash.      13.  Sulphur  rash. 

14.  Chrysophanic-acid  rash.  15.  Tar  rash.  16.  Rashes  pro- 
duced by  dyes. 

Class  VI. — Neuralgic. — Showing  neuralg-ia  with  increased, 
vitiated,  or  diminished  cutaneous  sensibility,  with  or  without 
eruptions  or  ulcerations : — 1.  Alopecia  areata  or  circumscripta. 
2.  Hysterical  aneesthesia  and  hyper^esthesia.  3.  Neuralgic 
erj^thema.  4.  Prurigo  senilis.  5.  Pruritus.  6.  Herpes  zoster. 
7.  Neurotic  excoriation. 

Class  VIL — New  Growths.  Neoplasmata.  —  Showing 
growths  upon  the  surface  of  the  skin,  in  the  blood-vessels,  con- 
nective tissue,  lymphatics  and  nerves: — I.  Connective  tissue: 
i.  Molluscum  flbrosum;  ii.  Keloid;  iii.  Xanthelasma.  II. 
Blood-vessels:  i.  Angioma;  ii.  Nfevus  vasculosus.    III.  Lym- 
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phatics:  i.  Lympliang-ioma;  ii.  Lymphadenoma.  lY.  JS^erves: 
Neuroma.     V.  Granulation  tissue:  Rliinoscleronia. 

Class  VIII. — Papular. — Showing-  red  points,  or  papules 
more  or  less  mixed,  disseminated  or  confluent.  1.  Acne,  sim- 
plex, punctata.  '2.  HyperiBinia  cutis,  and  cutis  anserina.  3. 
Lichen  and  its  varieties.     4.  pityriasis  pilaris.     5.  Strophulus. 

Class  IX. — Parasitic. — SlicKving- animal  and  veg-etable  life, 
visible  and  microscopic,  giving'  rise  to  various  cutaneous  mani- 
festations, mostl^^  contagious. 

Animal. — I.  Dermatozoa:  Parasites  which  dwell  in  the 
substance  of  the  skin.  1.  Guinea-worm  disease.  2.  Harvest 
insect  rash.  3.  Scabies.  II.  Ectozoa:  Parasites  that  live  on 
the  surface  of  the  skin.  1.  Morbus  pedicularis:  Pediculus 
capitis,  or  head  louse,  P.  corporis,  or  body  louse,  P.  imbis,  or 
crab  louse.  2.  Pulex  irritans,  or  flea.  3.  Cimex  lectularius,  or 
bug.  -4.  Pulex  pipiens,  or  g-nat.  5.  CEstrus,  or  bot.  6.  Pulex 
penetrans,  or  sand  flea. 

Vegetable. — 1.  Aphthophyta,  or  thrush.  2.  Alopecia  para- 
sitica. 3.  Phytiform  disease  (or  ringworm)  of  scalp.  Phyti- 
form  disease  (or  ringworm)  of  bod}'.  -4.  Phytiform  disease  of 
scalp,  called  favus.  5.  Phytiform  disease  of  beard,  called 
sycosis.  6.  Phytiform  disease  of  body,  called  pitj^riasis  versi- 
color. 7.  Tropical  ringworm.  S.  Ph3'tiform  disease  of  e^'e- 
lids,  called  tinea  tarsi.  9.  Mycosis;  ears,  anus,  vagina,  and 
nipples.  10.  Mijcoderma,  or  fungus  foot  of  India.  11.  Onij- 
chophytosis,  phytiform  disease  of  the  nails. 

Class  X. — Pustular. — Showing-  pustules,  blebs,  or  blisters 
containing-  matter  or  pus,  sometimes  bloody,  with  or  without 
an  inflamed  cutaneous  surface  or  base,  isolated  or  confluent. 
1.  Ecthyma.  2.  Impetigo.  3.  Impetiginous  eczema.  4.  Ru- 
pia.     5.  Sycosis.     6.  Variola.     7.  Varicella.     8.  Vaccinia. 

Class  XI. — Sebaceous. — Showing  an  unctuous  secretion 
from  the  sebaceous  follicles,  exuding-,  or  expressed  by  pressure, 
adherent  or  non-adherent  to  the  skin.  Due  to  increased  secre- 
tion  or  faulty  excretion  of  sebaceous  matter.  1.  Acne  sebacea : 
Comedones  albidi,  seborrhoea.  2.  Asteodes.  3.  Chromaste- 
odes.  4.  Hordeolum,  or  stye.  5.  Molluscum  contagiosum  or 
acne  molluscum.  6.  Sebaceous  tumors.  7.  Xeroderma,  ich- 
thyosis. 

Class  XII. — Simulated. — Instances  in  which  various  erup- 
tions hp^ve  been  self-inflicted  by  using  some  irritating  sub- 
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stance  on  the  skin,  or  by  rubbing  or  scratching-  the  skin.  1. 
Alopecia.  2.  Discolorations.  3.  Eczema.  4.  Erythema.  5. 
Pemphigus.     6.  Ulcerations. 

Class  XIII. — Squamous. —  Showing  scales,  loose  or  at- 
tached to  the  skin,  with  or  without  an  inflamed  base,  often  in 
form  more  or  less  circinate,  accompanied  with  irritation  gen- 
erally. 1.  Eczema  siccum.  2.  Ichthyosis.  3.  Pityriasis  and 
its  varieties.    4.  Psoriasis  or  Lepra.    5.  Dermatitis  exfoliativa. 

Class  XIV.  —  Struct urcd.  —  Showing  changes,  or  new 
growths  in  the  skin.  1.  Cicatrices.  2.  Corns  or  clavi.  3. 
Fibroma.  4.  Keloid.  5.  Morphoea.  6.  Ntevi.  7.  Moles.  S. 
Scleroderma.  9.  Verrucge  or  warts — i.  Vulgares;  ii.  Seniles; 
iii.  Acuminates.  10.  Tylosis,  callosities.  11.  Horns.  12. 
Nffivus  pilosus.     13.  Elephantiasis  arabum. 

Class  XV. — Syphilitic. — Showing  eruptions  due  to  a  spe- 
cific poison  either  hereditarj^  or  acquired.  1.  Syphilitic  acne. 
2.  Syphilitic  alopecia.  3.  Syphilitic  ecthyma.  4.  Syphilitic 
herpes.  5.  Syphilitic  lichen.  6.  S3'philitic  macula.  T.  Syphili- 
tic onychia.  S.  Syphilitic  pemphigus.  9.  Syphilitic  psoriasis, 
palmaris  and  plantaris.  10.  Syphilitic  roseola.  11.  Sj'phili- 
tic  squamous  eruptions.  12.  Syphilitic  tubercular  eruptions. 
13.  Syphilitic  ulceration  and  gumma ta.  14.  Syphilitic  vesicu- 
lar eruptions. 

Class  XVI.  —  Tubercular.  —  Showing  red,  raised,  and  in- 
flamed tubercules  and  swellings,  sometimes  single,  and  some- 
times confluent,  occasionally  suppurating  or  ulcerating.  1. 
Lupus  cum  hypertrophia  (see  cachectic  eruptions).  2.  Mollus- 
cum  (see  new  growths).  3.  Sycosis  indurata  (see  pustular 
eruptions).  4.  Tubercular  syphilis  (see  syphilitic  eruptions). 
5.  Tubercular  scrofula  (see  cachectic  eruptions).  6.  Urticaria 
tuberosa  (see  erythematous  eruptions). 

Class  XVII. —  Ulcerous. — Showing  a  solution  of  continuity 
with  or  without  sloughing  and  an  inflamed  base,  often  attended 
with  varix  on  the  lower  extremities  (see  erythematous).  1. 
Anthrax  ulcer.  2.  Erythematous  ulcer.  3.  Ecthymatous 
ulcer.  4.  Impetiginous  ulcer.  5.  Lupoid  ulcer.  6.  Parasitic 
ulcer.  7.  Rodent  ulcer.  8.  Syphilitic  ulcer.  9.  Scrofulous 
ulcer.  10.  Rupial  ulcer  (see  cachectic  eruptions).  11.  Vari- 
cose ulcer.     12.  Simple  ulcer.     13.  Fissures. 

Class  XVIII.  —  Vesicular.  —  Showing  vesicles,  blisters, 
blebs  or  bullae,  containing  a  sero-purulent  or  serous  fluid,  with 
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lymphoid  incrustation,  and  a  phleg-monous  base,  sometimes 
causing-  excoriations.  1.  Ampulla?.  2.  Eczema.  3.  Herpes. 
4.  Miliaria.  5.  Pemphigus,  vulgaris,  foliacius,  cheiro-phom- 
pholyx,  6.  Sudamina.  7.  Scalds.  8.  Hj'droa,  and  its  va- 
rieties. 

Class  XIX. — Diseases  of  the  Hair  and  Xails. — Showing 
certain  conditions  of  the  hair  and  nails  in  an  unhealthy  state, 
baldness,  roughness,  ringed  hair. 

Hair. — 1.  Alopecia.  2.  Ringworm,  or  phytosis.  3.  Hir- 
suties.  -i.  Nievus  pilosis.  5.  Trichorrhexis  nodosa.  6.  Plica 
polonica.  7.  Parasitic  sycosis  of  beard  (see  Parasitic  Erup- 
tions). 8.  Parasitic  affection  of  ej'elids  (see  Parasitic  Erup- 
tions).    9.  Splitting  of  the  hair  and  abnormalities. 

Nails. — 1.  Onychia. 

Class  XX. — Diseases  of  the  Siceat  Glands. — Showing 
increased  activity,  and  sometimes  inflammation  of  the  sweat 
glands,  with  or  without  pigment.  I.  Quantity. — 1.  Hyperidro- 
sis.  2.  Anidrosis.  II.  Quality. — Bromidrosis,  chromidrosis. 
III.  Retention. — Dysidrosis,  sudamina. 

In  this  system  of  classification  I  have  followed  as  nearly 
as  possible  those  prominent  symptoms  in  each  class  and  vari- 
et3'  as  we  generall}^  see  them  before  us.  It  will  be  seen  that  we 
divide  them  into  twenty  classes,  as  few  as  is  deemed  necessary 
in  so  vast  a  subject,  and  these  again  into  their  varieties  or 
subdivisions. 

I  have  made  separate  classes  of  the  syphilitic,  parasitic, 
diseases  of  the  hair,  and  diseases  of  the  sweat  glands,  as  I 
considered  them  severally'  of  sufficient  importance  to  do  so. 

The  neuralg'ic  class  or  trophic  disturbance  of  nerve  influ- 
ence, is  important,  for  as  yet  we  do  not  know  how  many  erup- 
tions are  due  to  nerve  disturbances.  We  are  probably  coming 
to  a  time  when  we  shall  include  many  more  eruptions  in  this 
class  than  are  here  stated,  such  for  instance  as  erythema, 
urticaria,  prurigo,  and  some  forms  of  eczema. 

On  the  class  of  parasitic  eruptions  I  have  bestowed  much 
care  and  study,  and  have  enumerated  all  those  known  in  this 
country.  Why  the  term  ringworm  or  tinea  is  still  adhered 
to  in  the  new  nomenclature  I  cannot  conceive,  as  both  are 
misnomers,  the  vegetable  parasitic  growths  being  essentially 
phj^tiform  in  character.  I  have  added  a  class  also,  simulated 
eruptions,  as  we  sometimes  have  these  cases  brought  under 
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our  notice,  and  it  is  important  at  once  to  recognize  them,  and 
so  prevent  deception.  Medicinal  rashes  also  claim  our  at- 
tention occasionall}"  and  should  be  known,  as  they  are  often 
liable  to  puzzle  and  trouble  the  practitioner  in  his  diagnosis 
and  treatment  of  eruptions. 

Diseases  of  the  hair  are  now  claiming-  much  of  our  atten- 
tion as  dermatologists,  trichorrhexis  nodosa,  and  other  newly 
noticed  diseases  of  the  hair. 


Therapeutic  Index. 

Acne. — Internal.  Sulphurated  lime,  iron  and  acid  mix- 
tures, erg'otin,  sulphur,  citrate  of  quinine  and  iron,  and  the 
hypophosphites.  Local.  Calamine  and  sulphur  lotion,  oint- 
ments of  chrj'sarobin,  ichthyol.  Sulph.  hypochlor.,  thymol, 
hydrarg.  amm.  chlr.,  boracic  acid. 

Alopecia.  —  Internal.  Pilocarpine,  strychnia.  Local. 
Liquid  ammonia,  cantharides,  iodine,  petroleum  spirit,  pilo- 
carpine nitrate  solution,  blistering  fluid. 

Bromidrosis    )  Tannic  acid.     Oxide  of  zinc,  lead  plaster. 

Osmidrosis      f         Condy's  fluid. 

Burns  and  Scalds. — Local.  Ointments  of  calamin,  bora- 
cic acid,  cocaine,  iodoform,  thymol  and  oleate  of  zinc,  linseed 
oil  and  lime  water. 

Cancer. — Internal.  Arsenic,  resorcin,  sulphurated  lime, 
Chian  turpentine.  Local.  Caustic  zinc  chloride  fort.,  caustic 
acid  nitrate  of  mercurj^  caustic  sodium  ethylate,  caustic 
chromic  acid,  idoform  and  resorcin  ointments,  oleate  of  mor- 
phine, and  Vienna  paste. 

Carbuncles  and  Boils. — Internal.  Tonics,  iron  and  acid 
mixtures,  sulphurated  lime,  arsenic,  hjqjophosphites,  sulphur. 
Local.  Boracic  acid,  nitrate  of  silver,  gl^xerin  of  belladonna, 
collodium,  incision. 

Chilblains. — Internal.  Iron  tonics.  Local.  Ointments 
of  boracic  acid,  carbolic  acid,  cajeput  oil,  eucalyptus  oil,  tinc- 
ture of  iodine,  glycerin  of  subacetate  of  lead,  anodyne  amyl 
colloid  (Ferris). 

Corns  and  Warts. — Local.  Acetic  acid,  carbolic  acid, 
collodium  cullosum,  chromic  acid,  acid  nitrate  of  mercury, 
sodium  ethylate. 
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Chancres  Soft. — Local.  Black  wash,  iodoform,  resorcin, 
.lead  lotion,  lotion  of  the  red  and  yellow  oxides  of  mercuiy. 

Chancers,  Hard. — See  Syphilis. 

Chloasma  and  Tinea  Versicolor. — Local.  Ointments  of 
hyd.  am.  chlr.,  chrysophanic  acid,  sulphurous  acid,  lotion  of 
hypophosphite  of  soda,  glycerin  of  borax. 

Comedones. — See  Acne. 

Chapped  Skin. — Local.  Boracic  acid  ointment,  collodium, 
g'lycerin  of  lead,  petroleum  cerate. 

Congenital  Syphilis. — See  Syphilis. 

Condylomata. — Liternal.  Mercury,  iodide  of  potassium. 
Local.     Iodoform,  acid  nitrate  of  mercury-. 

Dandruff. — See  Pityriasis  capitis. 

Dermatitis. — Internal.  Alkaline  aperients,  acid  and  iron 
tonics.  Local.  Ointment  of  boracic  acid  and  zinc,  oxide  of 
zinc  powders. 

Ecthyma. — Liternal.  Tonics,  cod -liver  oil,  and  iron,  hypo- 
phosphites.  Local.  Boracic  acid  ointment,  petroleum  cerate, 
iodoform,  iodide  of  starch. 

Eczema. — Alkaline  and  iron  mixtures,  arsenic,  sulphur. 
Local.  Lotions  of  zinc  and  boric  acid,  calamin  lotion,  zinc 
ointment,  boric  acid  ointment,  oleate  of  zinc  and  bismuth,  lead 
ointment,  glycerin  of  subacetate  of  lead,  ointment  of  diach}-- 
lum,  liq.  carbonis  detergens,  zinc  and  bismuth  powders. 

Elephantiasis  Arabum. — Local.  Cor  pression  by  elastic 
bandage. 

Epithelioma. — Local.  Destruction  by  the  knife,  or  by 
caustics. 

Erythema. — Internal.  Mixtures  of  magnesia,  iron  and 
acid.  Local.  Glycerin  of  starch,  lead  lotion  and  ointment, 
belladonna  ointment. 

Erysipelas. — Internal.  Perchloride  of  iron,  iron  and  acid 
mixture,  belladonna,  ergot,  digitalis.  Local.  Perchloride  of 
iron  liquor,  boracic  acid  lotion,  calamin  lotion,  collodium, 
iodine  pigment. 

Favus. — See  Parasitic  aflfections. 

Grocer's  Itch. — See  Eczema. 

Herpes  Zoster.  Herpes  or  Shingles. — Internal.  Iron 
and  acid  mixture,  magnesia  mixture,  quinine  preparations, 
saline  aperients.  Local.  Collodium,  oxide  of  zinc  and  starch 
powder,  anodyne  amyl  colloid,  ointment  of  oleate  of  zinc. 
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Ichthyosis. — Internal.  Iron  and  arsenic  tonics.  Local. 
Rubbing  in  oil  and  giycerin,  vapor  and  alkaline  bath. 

Impkyhiao.— Internal.  Arsenic  and  iron  mixtures,  quinine, 
phosphorus.  Local.  Ointments  of  hyd.  am.  chlr.,  sulphur, 
oleate  of  zinc.     Iodoform. 

Intertrigo. — See  Eczema. 

Keloid.— Removal  by  caustic  or  the  knife. 

Lentigo  or  Freckles. — Local.  Bichloride  of  mercury 
lotion.     Laurel  water. 

Lepra. — Old  name  for  psoriasis. 

Lepra  Gr^coruii. — True  lepros3^ — Internal.  Chaulmoo- 
g-ra  oil,  tonics,  gynocardic  acid,  anacardium,  gurjun  balsam. 
Local.     Gynocardic  acid,  chaulmoogra  oil,  gurjun  oil. 

Leucoderma. — Internal.  Iron  and  arsenic  tonics,  digi- 
talis, phosphorus.    Local.    Iodine. 

Lichen  Planus. — Internal.  Arsenic  and  mercury,  cod- 
liver  oil,  mineral  acids,  iron  tonics.  Local.  Alkaline  and 
borax  baths  and  applications.  Ointment  of  ammonio-cbloride 
of  mercurj^  tarry  applications. 

Lupus. — Internal.  Arsenic  and  iron  tonics,  resorcin.  Lo- 
cal. Destruction  by  caustic,  acid  nitrate  of-  mercury,  ethylate 
of  sodium,  iodoform,  resorcin,  nitrate  of  silver,  ointment  of 
gynocardic  acid.  Arsenic,  fort.,  potassa  fusa.  Erosion,  scarifi- 
cation. 

Milium. — See  Acne  comedones. 

MoLLUSCUM  CoNTAGiosuM. — Internal.  Iron  and  cod-liver 
oil.  Local.  Applications  of  caustic,  evacuation  of  contents 
of  the  growth. 

MoRPHCEA.  —  Internal.  Tonics,  arsenic  and  iron,  phos- 
phorus. Local.  Iodine  and  mild  stimulants,  ointment  of  hyd. 
am,  chlr. 

N^vus. — Local.  Scarification,  application  of  caustics,  acid 
nitrate  of  mercury,  ethylate  of  sodium,  galvano-cauterj',  elec- 
trolj'sis. 

Onychomycosis. — Local.  Salicylic  acid,  boracic  acid,  weak 
mercurial  ointments. 

Parasites,  Vegetable.  —  Local.  Boracic  acid,  carbolic 
acid,  chrysophanic  acid,  sulphuric  acid,  oleate  of  copper  and 
mercury,  thymol  ointments. 

Pediculi. — Local.  Oleate  of  mercurj^  sulphur,  ointments 
of  hyd.  am.  chlr.,  naphthol,  sulphur  baths,  sulphuretted  lime 
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lotion,  paraffin  oil,  carbolic  acid  ointment.  Clothes  should  be 
exposed  to  temperature  of  200''  for  disinfection. 

Pemphigus. — Internal.  Arsenic,  iron  and  quinine,  cod-liver 
oil.  Local.  Calamin  and  zinc  j)Owder,  borac^c  acid,  ointment 
of  nitric  oxide  of  mercury. 

Pityriasis. — Internal.  Iron  and  arsenic  tonics.'  Local. 
Boracic  acid,  ointment  of  subacetate  of  lead,  ointment  of  nitric 
oxide  of  mercurj'',  gl^xerin  of  borax. 

Prurigo. — Internal.  Arsenic,  iron  and  mineral  acids  and 
quinine.  Local.  Boracic  acid,  carbolic  acid  lotions.  All^a- 
line  baths.  Cocaine  ointment,  mercurial  ointments,  glycerin 
of  starch  and  soothing-  applications. 

Pruritus.—  Ani,  vulvce.  Internal.  Tonics,  iron  and  qui- 
nine, arsenic.  Local.  Boracic  acid  lotion,  ointments  of  co- 
caine, salicylic  acid,  chloroform  lotion,  gall  and  opium  oint- 
ment, alkaline  lotion,  tannin  lotion  and  vinegar. 

Psoriasis. — Internal.  Arsenic,  mercurial  preparation,  cod- 
liver  oil,  phosphorus,  iron.  Local.  Mercurial  and  tar  prepara- 
tions, chrysoiDhanic  acid,  pj-rogallic  acid,  ichthyol,  oil  of  tar, 
soft  soap,  ointments  of  naphthol. 

Purpura. — Internal.  Mineral  and  vegetable  acids,  gallic 
acid,  ergot,  phosphorus,  quinine,  iron,  oil  of  turpentine. 

Ringworm. — See  Parasitic  affe3tions. 

Rodent  Ulcers. — See  Epithelioma. 

Roseola. — Internal.  Cooling  alkaline  medicine.  Local. 
Zinc  and  calamine  lotions. 

'  RuPiA. — See  Syphilodermata. 

Scabies  or  Itch. — Local.  Sulphurated  lime,  storax  oint- 
ment, sulphur,  ointment  of  soft  soap,  sulphur  vapor  bath,  car- 
bolic and  mercurial  ointments. 

Scleroderma. — Internal.  Cod-liver  oil,  tonics,  arsenic. 
Local.     Gl^'cerin  and  oil  inunctions. 

Seborrhcea. — Internal.  Iron  and  arsenic.  Local.  Re- 
sorcin,  tar,  mercury,  and  boracic  ointments. 

Shingles. — See  Herpes  zoster. 

Syphilodermata. — Internal.  Tonics,  mercury,  iodide  of 
potassium,  sarsaparilla.  Local.  Mercury  and  iodoform  oint- 
ments and  fumigations. 

Tinea,  —  Tonsurans,  Sycosis,  Favus,  Versicolor.  See 
Parasites,  vegetable. 

Ulcers. — Internal.  Tonics,  iron  and  arsenic.  Local. 
VIII— U 
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Boracic  and  lead  lotions;   mercurial,  boracic  and  zinc  oint- 
ments. 

Urticaria  or  Nettle   ^dush.— Internal.     Alkaline  medi- 
cines, tincture  of  rhus  toxicodendron.     Local.     Soothing  lo- 
tions and  ointment,  alkaline  baths,  and  vinegar. 
Warts.— I/OcaZ.    Destroy  with  caustics. 
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THE  NASAL  NEUROSES. 


CHAPTEE   I. 

THE  PHYSIOLOGICAL  REFLEXES. 

In  discussing  the  subject  of  the  symptoms  or  diseases  aris- 
ing from  a  reflex  irritation  originating  in  the  nose,  we  come 
into  a  region  where  it  is  very  difficult  to  steer  clear  of  the 
innumerable  theories  and  fancies  that  have  troubled  the  minds 
of  rhinologists  during  the  last  few  years  since  Dal^',  Roe,  etc.,  of 
America,  and  Hack,  of  Freiburg,  revived  a  controversy  started 
by  Voltolini  in  1871.  The  clinical  observations  recorded  by 
these  gentlemen  are  open  to  the  most  respectful  considera- 
tion; for  manj^  similar  experiences  must  have  occurred  to  any 
one  having  opportunity  of  encountering  them.  Hack,  indeed, 
surpassed  all  other  observers  in  the  multitude  of  affections 
which  he  traced  to  disease  of  the  nasal  mucous  membrane, 
though  few  have  indorsed  his  theoretical  pathology  with  their 
clinical  observations.  In  the  following  remarks  it  will  be  at- 
tempted to  avoid,  as  far  as  possible,  irrelevant  theories,  in- 
quiring merely  into  such  physiological  bearings  as  may  prove 
of  an}-  assistance,  examining  closely  all  clinical  facts,  and 
basing  upon  these  any  deductions  that  it  may  be  necessary  to 
draw. 

Certain  phj^siological  reflex  actions  are  commonl}'  known 
to  occur  as  the  immediate  result  of  irritation  of  the  healthy 
nasal  mucous  membrane.  These  are,  briefly  speaking,  sneez- 
ing, cough,  and  lachrymation,  deglutition  being  only  excep- 
tionally observed.  To  a  certain  extent  the  regions  to  which 
such  phenomena  belong  are  correlated — that  is  to  saj'^,  some 
forms  of  irritation  of  the  conjunctiva,  such  as  bright  sunlight, 
may  produce  sneezing,  or  a  foreign  body  in  the  larj'nx,  besides 
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cough,  may  also  induce  a  flow  of  tears;  while  a  bitter  placed 
well  on  the  back  of  the  tongue,  in  some  individuals,  may  pro- 
duce sneezing"  and  lachrymation.  Such  points  vary  consider- 
ably^ in  different  subjects — a  point  of  some  importance  in  con- 
sidering the  remarkable  symptoms  of  the  so-called  hay  fever. 
Into  the  precise  course  of  the  reflex  action  in  these  different 
cases  it  is  unnecessary  to  inquire;  yet  it  may  prove  of  some 
assistance  to  investigate  the  purpose,  if  an^',  served  by  these 
physiological  reflexes,  as  well  as  some  of  their  methods  of  ex- 
citation. 

In  a  case  where  the  physiological  reflexes  are  apparently 
in  a  normal  condition  of  intensity,  it  would  appear  that  irrita- 
tion of  the  anterior  parts  of  the  nasal  fossje  by  anj'-  mechanical 
means  may  produce  the  reflexes  of  sneezing,  lachrymation, 
and  rhinorrhoea.  Of  this  neighborhood  the  membrane  lining 
the  anterior  wall  of  the  fosste  above  the  vestibule  is  generally 
the  most  sensitive.  Only  slightly  less  sensitive  is  the  corre- 
sponding portion  of  the  septum;  while  distinctly  less  provoca- 
tive of  these  reflex  phenomena  are  the  anterior  extremities  of 
the  middle  and  inferior  turbinated  bodies.  Nevertheless  the 
latter,  together  with  any  portion  of  the  interior  of  the  nose, 
are  of  course  fully  competent  to  produce  the  sneezing,  etc.,  if 
sufficiently  irritated.  Passing  backward  the  septum  still 
appears  to  be  the  most  sensitive  region;  but  as  the  posterior 
parts  are  approached  the  character  of  the  reflex  action  changes. 
As  the  tendency  to  sneeze  becomes  less,  that  to  cough  takes 
its  place.  This  is  especially  seen  when  the  posterior  ends  of  the 
inferior  turbinated  and  the  region  of  the  Eustachian  tubes  are 
irritated.  The  cough  thus  produced  is  hard,  hollow,  and,  as 
the  patient  says,  irritating,  the  sensation  being  referred  to 
the  neighborhood  of  the  larynx  and  trachea.  Occasionally, 
when  there  is  prolonged  irritation  in  this  region,  the  act  of 
deglutition  is  also  excited  in  addition  to  the  cough.  But  I 
have  never  seen  any  other  evidences  of  reflex  action  tha-n  those 
enumerated.  Consequently  the  question  naturally  suggests 
itself.  Why,  in  conditions  of  disease,  should  we  find  reflex 
effects  produced  which  cannot  be  provoked  by  physiological 
means  ?  Are  we  to  assume  that  paths  along  which  reflex 
actions  take  their  course  exist  in  pathological  states,  though 
unknown  in  conditions  of  health  ?  This  is  a  question  which, 
in  the  present  state  of  our  knowledge,  it  is  impossible  to  an- 
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swer.  But  clinical  facts,  so  far  as  I  have  observed  them,  ap- 
pear distinctly  to  point  to  the  fact  that  those  affections,  which 
are  obviously  due  to  reflex  action  instigated  in  the  nasal 
mucous  membrane,  merely  proclaim  the  fact  that  the  nerve- 
ending's  are  abnormally  irritable,  and  thus  too  prone  to  induce 
the  phj'siolog-ical  consequences  of  their  stimulation:  in  other 
words,  we  And  such  symptoms  as  sneezing,  lachrymation, 
coughing,  and  perhaps  deglutition,  though  physiological  in 
themselves,  yet  excited  by  conditions  which  must  be  considered 
pathological;  while  it  is  probable,  judging  from  clinical  obser- 
vation, that  no  amount  of  pathological  irritation  will  give  rise 
to  anj^  sjunptoms  bej'ond  these,  except  perhaps  in  some  rare 
cases  of  epilepsy  where  pathological  conditions  of  the  nerve 
centres  must  be  presumed  to  exist. 

It  may  be  claimed  that  the  reflex  actions,  said  to  be  pro- 
duced \)\  pathological  irritation  of  the  mucous  membrane, 
may  be,  after  all,  but  exceptional  expression  of  physiological 
fact.  But  the  point  I  would  maintain  is  that,  whereas  physio- 
logical reflexes  are  for  the  most  part  productive  of  some  utilitj', 
such  symptoms  as  those  claimed  by  Hack,  etc.,  to  arise  from 
nasal  irritation,  are  obviously  harmful  to  the  economy.  Again, 
it  may  be  doubted  w^hether  the  ph3^siological  reflexes  can  be 
considered  as  in  any  way  beneficial.  Sneezing,  it  may  be 
argued,  is  not  of  any  use  in  driving  the  irritating  particles 
from  the  nose,  seeing  that  it  consists  essentially  in  a  closing 
of  the  palate  during  spasmodic  expiration,  and  thus  prevents 
the  current  of  air  from  passing  through  the  nose.  But  we 
probably  find  a  correct  explanation  of  the  phenomenon  in  the 
following  considerations:  On  the  entrance  of  an  irritating 
particle  into  the  nose,  the  primary  object  of  the  reflex  phe- 
nomenon is  to  increase  the  flow  of  mucus,  not  only  for  the 
sake  of  interposing  some  non-irritating  substance  between  the 
sensitive  membrane  and  the  foreign  particle,  but  even  more 
for  the  purpose  of  washing  it  away.  This  increased  flow  is 
produced  b}^  a  double  mechanism :  in  the  first  place,  there  is 
the  supply  of  more  blood  and  the  stimulation  of  the  secreting 
cells  through  nerve  influence;  and  in  the  second,  there  is  in- 
creased intra-vascular  pressure  from  overfilling  of  the  venous 
sinuses.  Now  this  pressure  in  the  venous  sinuses  must  be 
enormousl}'  increased  by  the  convulsive  expiratory'  act  com- 
prised in  sneezing.     This  latter  consists  in  a  violent  contrac- 
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tion  of  the  diaphragm,  etc.,  together  Avith  a  closing  of  the 
glottis,  of  the  post-nasal  space  by  contraction  of  the  velum 
and  superior  constrictors,  and  of  the  buccal  orifice  by  the  ap- 
proximation of  the  tongue  firmly  to  the  teeth  and  hard  palate ; 
in  fact,  every  possible  movement  is  thrown  into  action  to  pre- 
vent the  exit  of  air  from  the  larynx,  mouth,  and  nose.  What 
is  the  immediate  consequence  of  this  ?  Increase  of  the  intra- 
thoracic i^ressure,  which  necessarilj^  increases  intra-vascular 
tension,  especially  in  the  veins,  and  hence  in  the  venous  sinuses 
of  the  nose.  The  act  of  forcible  expiration  with  all  the  outlets 
from  the  thorax  closed,  if  voluntarily  induced,  i.e.,  without  the 
preliminary  irritation  in  the  nose,  is  scarcely  operative  in 
producing  the  effect  described;  and  it  is  probably  only  when 
the  nerve  stimulation  is  excited  at  the  same  time,  and  the 
gland  cells  are  set  working,  that  this  increase  in  the  venous 
pressure  is  of  some  additional  assistance. 

On  the  entrance  of  a  foreign  body  into  the  nose  and  its 
passage  to  the  posterior  reg'ions  we  have;  as  has  been  remarked, 
cough  substituted  for  the  sneezing.  The  phenomenon  proba- 
bly results  from  that  area  being  approached,  the  stimulation 
of  which  results  commonly"  in  the  expulsion  of  the  offending 
body.  The  same  theory  would  explain  the  attempts  at  deglu- 
tition. 

We  may  now  proceed  to  the  diseases  originating,  actually 
or  theoretically,  in  irritation  of  the  mucous  membrane  in  the 
nose.  Foremost  among  them  stands  conspicuously  the  train 
of  S3'mptoms  commonlj^  called  hay  fever.  With  the  majority 
of  these  there  can  be  no  manner  of  question  as  to  their  result- 
ing from  a  reflex  action  originating  in  the  nose.  The  sneez- 
ing, lachrymation,  rhinorrhoea,  and  swelling  of  the  inferior 
turbinated  bodies  are  but  physiological  symptoms  produced 
in  individuals  whose  nerve  terminations  or  nerve  centres,  from 
pathological  or  other  reasons,  are  of  a  peculiarly  sensitive 
nature.  The  further  symptom,  one  almost  as  characteristic 
as  those  mentioned — viz.,  the  asthma — cannot  be  said  to  be 
the  result  of  intra-nasal  irritation,  so  far  as  we  are  acquainted 
with  the  physiological  consequences  of  such  stimulation.  And 
it  is  hardly  obvious  why,  even  on  clinical  grounds,  it  is  neces- 
sary to  conclude  that  the  bronchial  spasm,  like  the  sneezing, 
etc.,  results  from  excitation  of  the  nasal  mucous  membrane. 
For  it  must  be  remembered  that  the  inspired  current  of  air, 
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after  its  passage  throug-h  the  nose,  encounters  other  regions 
perhaps  as  sensitive,  but  which,  from  tlie  filtering"  properties 
of  the  nose,  are  less  often  exposed  to  the  irritation  of  foreign 
substances.  It  appears  perfectly  permissible  to  assume  that, 
as  the  nose  resents  the  intrusion  of  irritating-  particles,  so  also 
will  the  bronchi,  which  in  their  turn  will,  by  contracting  their 
calibre,  prevent  the  offending  irritants  from  entering  the  lungs 
themselves.  Hence  sources  of  irritation  which  have  escaped 
the  filtering  power  of  the  nasal  mucous  membrane,  will  pass  on 
to  the  lower  respirator^'  passages,  and  there  excite  in  a  simi- 
lar manner  reflex  actions  that  result  in  a  contraction  of  the 
bronchial  tubes.  After  the  exciting  cause  has  persisted  for  a 
variable  interval,  the  swelling  of  the  erectile  tissue  in  the  nose 
may  become  so  intense  as  to  occlude  the  nasal  passages  alto- 
gether; and  in  this  case  it  is  quite  conceivable  that,  fewer  par- 
ticles being  arrested  in  the  higher  regions  of  the  respiratory^ 
tract,  the  bronchi  will  be  more  exposed  to  irritation,  and  the 
asthmatic  symptoms  will  be  more  "severe.  Consequently  the 
benefit  accruing  to  such  patients  from  having  ]3athological 
conditions  of  the  nose  rectified,  so  far  as  there  is  anj':  source 
of  obstruction  beyond  that  temporary  one  arising  from  the 
transitorj^  turgescence  of  the  erectile  tissue,  is  perfectlj'  in- 
telligible. Yet  two  cases  of  hay  fever  occurring  in  my  own 
practice,  while  throwing  considerable  hght  upon  the  value  of 
the  theory  of  nasal  reflex  as  being  the  source  of  the  asthmatic 
SA'mptoms,  jDoint  to  the  aggravation  of  the  latter  after  nasal 
treatment.  In  one — that  of  Dr.  L. — there  had  been  intense 
suffering  from  all  the  worst  sj'-mptoms  of  the  affection  for  nine 
consecutive  summers. 

Case  I. — Haj^'  Fever — Ecchondrosis  of  the  Triangular  Car- 
tilage— Cure. 

Dr.  L.,  of  Dunmow,  Essex,  consulted  me  on  the  9th  of  April, 
1888,  complaining  of  the  usual  symptoms  of  hay  fever.  The 
affection  consisted  in  a  constant  catarrh  of  the  nose,  which  was 
greath'  aggravated  by  the  least  exposure  to  air  or  dust  at  any 
period  of  the  year.  During  the  hay  season  the  symptoms  Avere 
always  greatly'  aggravated,  so  that  for  the  months  of  June 
and  July  he  was  compelled  to  visit  his  patients  with  his  ej'es 
protected  with  blue  goggles,  and  his  handkerchief  always  in 
his  hand.     He  had  consulted  various  specialists  without  ob- 
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taining-  anj'  relief.  On  examining  the  nose,  the  only  abnormal- 
ity appeared  to  be  a  small  ecchondrosis  of  the  triang-ular  car- 
tilage with  vascular  tumefaction  of  the  inferior  turbinated 
bodies.  The  fossog  on  both  sides  were  below  the  average 
capacity,  so  that  a  very  slight  swelling  of  the  inferior  tur- 
binated tissue  would  bring  the  adjacent  surfaces  of  mucous 
membrane  in  contact.  The  middle  turbinateds  on  both  sides 
were  perfectly  healthy,  and  tliere  had  never  been  any  purulent 
discharge.  Consequently  one  scarcely  perceives  how  the  eth- 
moid bone  could  be  considered  gravely  diseased.  Dr.  L.  had 
been  in  the  habit  of  using  a  5-per-cent  solution  of  cocaine;  but 
the  effect  he  found  ver^'  transitory,  and  he  was  compelled  to 
use  it  in  increasing  quantities  and  more  frequently.  Conse- 
quently he  had  arrived  at  the  conclusion  that  it  was  doing 
him  real  harm,  both  locally  and  constitutionally.  On  the 
patient's  first  visit  I  cauterized  the  inferior  turbinated  bodies, 
and  prescribed  a  spray  containing  a  twelfth  of  a  grain  of 
chromic  acid  to  the  ounce  of  water,  to  be  used  for  five  minutes 
twice  a  day  as  soon  as  the  hay  season  began  its  work  of  irrita- 
tion. 

On  the  9th  of  June  he  wrote  to  me  that  he  was  having 
"no  end  of  sneezing  just  now;  it  began  about  four  days  ago 
in  style ! "  On  the  3d  of  July  he  wrote  further  that  he  had 
patiently  used  the  chromic  acid  without  any  benefit  whatever. 
*'  The  solution  of  cocaine,"  he  says,  "  makes  me  quite  comfort- 
able for  about  an  hour.  I  don't  sneeze  as  much  as  I  did  or 
anything  like  it;  but,  what  is  more  uncomfortable,  my  nose 
'  shuts  up.'  I  have  had  asthma  this  year  too,  which  I  have 
not  had  before." 

On  the  12th  of  Jul}',  the  severe  symptoms  having  some- 
what abated,  I  removed  the  ecchondrosis  of  the  septum,  and 
a  fortnight  later  I  further  cauterized  the  inferior  turbinated 
bodies.  The  result  of  the  treatment  was  that  the  patient  re- 
mained perfectly  free  from  symptoms  during  the  following 
months,  except  when  he  took  an  ordinary  cold,  which  proved 
far  less  severe  than  on  previous  occasions,  until  the  ha^^  season 
of  the  following  year,  i.e.,  of  1889.  He  still  remained  in  almost 
perfect  comfort;  he  discarded  the  blue  glasses,  he  scarcely 
ever  sneezed,  and  the  handkerchief  was  very  little  in  demand. 
But,  as  happened  after  the  slight  improvement  in  the  s^nnp- 
toms  during  the  previous  summer,  he  suffered  still  more  from 
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hay  asthma  after  exposure  to  an  atmosphere  laden  with  grass 
pollen,  althoug-li  there  were  no  nose-symptoms  whatever. 
Until  the  improvement  in  the  sneezing,  etc.,  began,  there  had 
never  been  any  asthma  whatever.  A  single  case  such  as  this 
would  appear  to  blow  to  the  winds  the  theory  that  the 
asthma  is  the  result  of  reflex  irritation  in  the  nose;  on  the 
contrary,  it  would  rather  appear  that  the  nose  being  freer, 
the  inspired  air  was  less  effectually  filtered  of  its  irritant  par- 
ticles, which,  passing  into  the  bronchi,  caused  a  spasm  of  their 
muscles  from  direct  irritation  of  their  mucous  surface.  For- 
tunatel}',  the  patient  experienced  very  little  discomfort  from 
the  asthma,  considering  that  it  bore  no  comparison  with  the 
former  troubles. 

After  having  the  abnormalities  of  the  nose  rectified,  he 
passed  through  the  following  summer  absolutely  free  from  all 
the  most  distressing  symptoms;  but  although  the  sneezing, 
lachrymation,  and  nasal  obstruction  had  entirely  ceased,  the 
asthma  was  distinctly  worse.  This,  however,  he  declared  to 
be  of  quite  a  minor  importance,  as  it  never  lasted  many  min- 
utes. The  other  case  was  that  of  an  American  gentleman, 
also  belonging  to  the  medical  profession,  who  had  suffered  the 
greater  part  of  his  life  from  all  the  usual  s^nnptoms  of  hay 
fever,  and  had  had,  to  use  his  own  expression,  "his  nose  cleared 
out"  on  several  occasions  bj'  the  most  disting'uished  specialists 
in  America.  He  assured  me  that,  althoug'h  his  purely  nasal 
symptoms  were  considerably  relieved,  his  asthma  was  em- 
phatically worse.  He,  moreover,  asserted  that  it  was  not  an 
unusual  experience  with  his  countrymen,  suffering  from  the 
malady,  to  find  their  asthmatic  symptoms  aggravated  rather 
than  improved  by  surgical  treatment  of  the  nose.  I  may  re- 
mark that  both  the  patients  above  referred  to  volunteered  the 
information  without  being  asked  any  question  whatever  on 
the  subject.  The  explanation  of  such  cases  as  these  is  proba- 
bly to  be  found  in  the  reflection,  that  while  the  treatment  ob- 
viated the  mutual  friction  of  opposing  surfaces  consequent  on 
slight  swelling  of  the  erectile  tissue  bj'  making  the  nasal  fossa? 
actually  wider,  it  at  the  same  time  facilitated  the  access  of 
the  irritating  particles  to  the  tracheal  and  bronchial  mucous 
membrane,  and  thus  intensified  the  asthma. 

But  before  dismissing  the  subject  of  the  so-called  nasal 
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asthma,  it  is  only  fair  to  state  the  views  of  some  whose  opin- 
ions, judging-  from  the  value  of  their  work  in  general,  one 
would  hold  entitled  to  a  respectful  consideration.  Conspicuous 
among  these  is  Dr.  Bosworth,  of  New  York.  He  informs  us 
that  out  of  eighty  cases  of  all  forms  of  asthma,  including 
thirty-four  of  hay  asthma,  forty-six  were  cured  and  twenty-six 
improved.  In  every  one  of  these  cases  there  existed  intra- 
nasal disease  sufficiently  well  marked  to  justify,  in  the  ob- 
server's opinion,  the  theory  that  it  might  exercise  a  decided 
effect  in  the  production  of  the  symptoms.  He  further  argues 
that  if  the  asthma  was  cured  through  the  medium  of  the  nose, 
we  ma^"-  conclude  that  the  nose  was  the  source  of  the  trouble. 
He  makes  no  suggestion  of  the  possibility  of  the  interference 
to  nasal  breathing-  being  a  direct  cause  of  the  immediate  irri- 
tation of  the  bronchial  nmcous  membrane.^  And  although  no 
other  statistics  have  been  offered  by  other  authorities,  it  must 
not  be  forgotten  that  many,  whose  opinions  carry  great 
weight,  strongl3'  insist  upon  the  same  point.  Thus  Trousseau 
has  added  the  weight  of  his  opinion,  w^hile  Voltolini,  as  long 
ago  as  1872,2  published  cases  of  asthma,  where  the  cure  of 
associated  mucous  polypi  in  the  nose  was  followed  by  the  cure 
of  the  former  affection.  To  these  must  be  added  the  convic- 
tions of  such  authorities  as  Sir  Andrew  Clark,  Hack  of  Frei- 
burg, M'Bride  of  Edinburg-h,  and  Krause  of  Berlin;^  with 
J.  N.  Mackenzie  of  Baltimore,  Beverly  Robinson  of  New  York, 
and  Sajous  of  Philadelphia, 

Now,  without  disputing  for  a  moment  the  observations  of 
such  men  as  these,  it  will  not,  I  trust,  be  considered  imperti- 
nent to  suggest  that  they  were  made  when  the  true  impor- 
tance of  nasal  respiration  Avas  not  receiving-  the  consideration 
to  which  it  is  entitled.  For  every  case  where  asthmatic  symp- 
toms are  relieved  by  restoring  the  passages  through  an  ob- 
structed nose  may  be  accounted  for  on  the  hypothesis  that, 
the  nose  being-  permitted  to  perform  its  functions,  the  bron- 
chial mucous  membrane  is  saved  from  the  irritation  to  which 
it  was  formerly  subjected.  Moreover,  in  the  face  of  the  many 
cases  that  must  have  occurred  to  every  one  possessing  a  large 
opportunity  of  treating  such,  where  no  relief  followed  the  recti- 
fication of  the  nasal  disease,  the  reflex  theory  appears  defi- 
cient; while  in  the  instances  I  have  quoted,  where  the  asthma- 
tic symptoms  have  been  made  actually  worse,  although  the 
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concomitant  nasal  troubles  have  been  cured,  it  falls  completely 
to  the  gTound.  Yet  there  is  no  manner  of  doubt  that  a  con- 
siderable number  of  asthmatical  patients  suffer  from  intra- 
nasal diseases,  the  majority'  of  which  are  polypi.  Of  this 
association  I  have  seen  many  instances  myself;  and  probably 
it  is  the  experience  of  mau}^  who  see  such  patients  and  possess 
the  necessary  skill  in  examining-  the  nose.  Thus  Schech,  of 
Munich,  declares  that  64  per  cent  of  his  patients  are  thus 
affected ;  though  Dr.  de  Havilland  Hall  tells  me  he  believes 
the  association  to  be  very  rare.  Anyhow,  it  by  no  means  fol- 
lows that  the  nasal  disease  is  the  cause  of  the  asthma.  Just 
as  many  an  attack  of  bronchitic  asthma  begins  in  a  paroxysm 
of  sneezing-  and  other  sig'ns  of  rhinitis,  so,  I  believe,  do  we  find 
the  two  reg-ions  simultaneously  involved  in  a  chronic  inflam- 
matory process,  which  finds  its  expression  in  the  production 
of  polypus  in  the  nose,  and  of  bronchial  catarrh  and  spasm 
lower  in  the  respiratory  tract.  Finall}',  if  the  intra-nasal  irri- 
tation, in  cases  of  pol^-pus,  is  the  starting'-point  of  the  asthma, 
it  is  somewhat  remarkable  that,  in  anj^  such  case  of  long- 
standing, the  nasal  mucous  membrane  should  be  so  conspicu- 
ously deficient  in  common  sensibility,  as  plainlj^  exemplified 
during  operative  procedures. 

For  ni}'  own  part,  while  I  have  met  with  nine  cases  where 
asthma  was  associated  wath  sneezing-  and  nose-disease,  I  have 
never  found  the  bronchial  sjnnptoms  materially  relieved,  al- 
thoug-h  the  g-eneral  comfort  was  much  improved,  by  the 
restoration  of  nasal  breathing-,  and  the  cessation  of  the  sneez- 
ing-. (Last  summer  I  effected  a  cure  in  a  case  of  exag-g-erated 
hj'pertrophy  of  both  inferior  turbinated s  of  ten  to  tw^elve 
3'ears'  duration.  During-  most  of  this  period  there  had  been 
complete  obstruction.  There  had  never  been  any  symptoms 
of  asthma;  but  six  weeks  after  I  had  dismissed  the  patient  as 
cured,  he  appeared  suffering-  from  severe  bronchitic  asthma! 
The  nose  was  perfectly  free  of  obstruction  and  catarrh.  Proba- 
bly this  was  a  mere  coincidence ;  but  it  is  interesting-  in  refer- 
ence to  the  point  under  discussion.) 

A  few  words  will  suffice  to  place  before  the  reader  the 
question  of  the  possibility  of  epileps}'  arising-  as  the  conse- 
quence of  intra-nasal  stimulation.  One  case  of  remarkable 
cure  in  a  patient,  the  subject  of  post-nasal  adenoid  g-rowths, 
sent  to  me  for  operation  by  Dr.  John  Davies,  of  Notting-ham, 
is  worth}'  of  note. 


142  TJie  Nasal  Neuroses. 

Case  II. — Pseudo-Epilepsy  —  Post-Nasal  Adenoids  —  Op- 
eration— Cure. 

Master  H.,  ret.  ten  years,  a  boy  looking-  the  picture  of 
health,  was  sent  to  me  by  Dr.  John  Davis,  of  Notting-hara,  on 
account  of  some  obstruction  in  the  nose,  which,  he  thoug-ht, 
might  be  responsible  for  the  convulsions  from  which  the  pa- 
tient had  suffered  for  the  previous  four  years.  For  the  last 
eig"hteen  months  he  had  been  under  the  care  of  Dr.  Davis,  to 
whom  I  am  indebted  for  the  following  account  of  the  seizures. 
The  fits  averag-ed  two  or  three  a  week,  thoug-h  sometimes  he 
would  have  only  one  a  week  for  several  weeks,  or  perhaps  onl}^ 
one  in  two  weeks.  They  always  occurred  in  the  night  and 
during  deep  sleep.  The  fits  were  always  more  frequent  in 
damp  or  wet  weather,  or  after  smoking-,  a  vice  over  which  his 
mother  had  no  control.  The  malady  had  been  diagnosed  as 
epilepsy  by  three  eminent  medical  men,  though  none  of  them 
had  actually  witnessed  an  attack.  Dr.  Davis  further  wrote 
as  follows :  "  I  was  called  out  about  thirty  times  by  night  to 
see  him,  and  diag-nosed  not  epilepsy  but  some  obstruction  at 
the  back  of  the  throat  and  nose.  The  sei/Aires  were  of  a  suffo- 
cative convulsive  character;  the  boy  would  get  blue  in  the 
face — distinctly  cyanotic.  He  would  then  throw  his  arms  and 
leg's  about  strug-g-ling-  for  breath  till  awake,  when  all  the  symp- 
toms would  disaj)pear.  When  in  deep  sleep,  a  verj'  thin  and 
narrow  strip  of  tissue  paper  would  not  even  quiver  in  the 
least  degree  when  held  in  front  of  the  left  nostril,  but  would 
wave  a  little  in  front  of  the  rig-ht.  In  superficial  sleep  the 
breath  would  make  it  waver  in  front  of  both  nostrils,  especially 
the  rig-ht.  During-  the  last  year  the  fits  have  been  much  more 
frequent." 

On  one  occasion  I  had  an  opportunity  of  examining-  the 
patient  during-  sleep,  though  I  had  not  the  g'ood  fortune  to 
witness  an  actual  seizure.  The  patient  was  snoring-  pro- 
foundly', and  as  the  stertor  became  deeper  and  louder  there 
arose  a  distinctly  laryngeal  stridor  combined  with  the  nasal 
sound.  The  face  grew  unmistakably  dusky,  though,  previous 
to  the  point  where  his  mother  expected  the  convulsion  to 
occur,  he  flung  his  arms  up  and  awoke.  Falling  asleep  again, 
the  train  of  symptoms  was  repeated,  although  in  a  milder 
form.  On  examining  the  patient  in  the  consulting  room,  it 
was   at   once   apparent   that    the   post-nasal   space  was  ob- 
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structed.  The  patient  presented  the  small  pinched  nose  and 
open  mouth  characteristic  of  the  affection.  There  was  no  an- 
terior nasal  stenosis  or  deafness.  The  hard  palate  was  high 
and  narrow  to  a  conspicuous  deg-ree;  while  the  soft  palate, 
uvula,  and  posterior  wall  showed  the  pathognomonic  appear- 
ance found  in  connection  with  post-nasal  growths.  No  digital 
examination  was  made;  but  on  the  following  da}'  the  patient 
was  placed  under  an  anaesthetic  by  Dr.  Silk,  and  a  large  quan- 
tity of  adenoid  vegetations  was  removed.  Some  difficulty  was 
experienced  \>y  the  unwonted  smallness  of  the  post-nasal  space. 

The  subsequent  history  is  the  important  point  in  the  case. 
For  three  months  the  boy  had  no  snoring  or  convulsive  attack. 
At  the  end  of  that  time  he  caught  a  severe  chill  from  becom- 
ing wet  through,  and  afterward  having  his  hair  cut  and  sham- 
pooed at  9 :30  P.M.  A  cigar  added  to  the  trouble,  perhaps,  and 
at  midnight  Dr.  Davis  was  called  out  once  more  for  one  of  the 
old  attacks.  On  this  occasion  Dr.  Davis  remarked  on  the 
great  improvement  in  the  nasal  breathing.  Since  then,  up  to 
the  present  time,  there  has  been  no  appearance  or  threatening 
of  an  attack.  And  we  may  conclude  that  the  patient  owes 
his  recovery  to  Dr.  Davis'  skilful,  recognition  of  the  fact  that 
the  obstructed  nasal  respiration  was  the  primary  source  of 
the  convulsive  seizures. 

It  is  interesting  to  note  in  this  connection  that  Mr.  Howard 
Marsh  has  recorded  two  cases  in  which  children  died  of  con- 
vulsions after  being  operated  upon  for  harelip.  His  explana- 
tion of  the  phenomenon  is  that  the  customarj^  breathing  space 
having  been  curtailed  by  the  operation,  the  children  became 
asphyxiated.  Like  cleft-palate,  harelip  is  in  all  probability 
frequently,  if  not  usually,  associated  with  post-nasal  adenoids.* 

Sir  Morell  Mackenzie  reports  a  most  interesting  case,  seen 
in  conjunction  with  Dr.  Hughlings  Jackson;'  and  Loewe^  an- 
other; while  Elsberg '  stated  that  he  had  met  with  cases  of 
chorea  as  well  as  epilepsy  due  to  reflex-irritation  within  the 
nose.  Among  more  recent  cases  ma^^  be  mentioned  two  re- 
ported by  Dr.  F.  S.  Crossfield,  of  Connecticut,  to  the  Section 
of  Laryngology  at  the  American  Medical  Association,  1SS9. 
These  were  both  epilepsj^  cured  by  the  removal  of  nasal  ob- 
struction;^ more  lately  six  cases  have  been  recorded  by 
Schneider  of  Cologne.^     J.  N.  Mackenzie  saj'S  that  the  con- 
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nection  between  epilepsy  and  intra-nasal  disease  was  l^nown 
to  the  ancients.^° 

Such  facts  are  beyond  all  dispute.  Yet  it  is  not  quite 
clear  that  we  are  justified  in  attributing-  the  symptoms  to  the 
irritation  of  the  trigeminus,  until  further  and  more  precise 
observations  are  forthcoming-.  My  own  case  certainly  sug-- 
g-ests  the  possibility  of  actual  interference  in  respiration  being- 
a  possible  source  of  the  g-eneral  convulsions,  which  beg-an  in 
deep  obstructive  snoring-,  passed  into  spasm  of  the  glottis,  and 
ended  as  soon  as  the  patient  was  awakened.  This  view  is 
corroborated  by  the  fact  that  the  patient  had  an  attack  on 
one  occasion  three  months  after  the  removal  of  the  obstruc- 
tion, when  he  took  a  severe  cold,  and  his  nasal  breathing  again 
became  partially  obstructed.  The  course  of  the  symptoms 
was  then  precisely  similar  to  that  observed  prior  to  the  op- 
eration. 

Of  the  further  affections,  supposed  to  be  due  to  reflex 
action  instigated  in  the  nose,  I  have  no  experience;  nor,  I  be- 
heve,  have  my  colleagues  at  the  Hospital  for  Diseases  of  the 
Throat.  Such  diseases  are  various  aural  symptoms,  pharyngi- 
tis sicca,  headache,  vertigo,  functional  laryngeal  pareses,  en- 
larged thyroid,  etc.  Cases  in  which  such  affections  are  to  be 
cured  by  intra-nasal  surgery  have  not  sought  treatment  at 
my  hands. 


CHAPTER   II. 

HAT   FEVER   AND  PAROXYSMAL  SNEEZIIS^G. 

The  etiologj'  of  hay  fever  has  been  a  matter  of  interest 
and  discussion  since  the  matter  first  appeared  in  the  field  of 
medical  litei^ature  in  1S19,  when  Bostock  publislied  an  article 
on  the  subject  in  the  "  Medico-Chirurgical  Transactions."  ^^ 
Since  then  it  has  been  the  excuse  for  innumerable  tlieories  as 
to  its  nature.  Most  of  the  communications  of  any  value  have 
been  contributed  by  sufferers  themselves,  so  that  considerable 
weight  has  been  attached  to  the  most  divergent  hypotheses. 
Thus  Helmholtz,  holding-  that  the  "  symptoms  were  produced 
by  vibrios,  which,  although  existing  in  the  nasal  fossa?  and 
sinuses  at  other  times,  were  excited  to  activity  only  by  the 
summer  heat,"  ^^  imagined  he  had  found  a  specific  for  the  af- 
fection in  the  injection  of  quinine  into  the  nose,  which  appeared 
to  give  him  the  required  relief.  In  18T3  Dr.  Blackley,i^  of 
Manchester,  published  a  most  important  and  the  first  scien- 
tific work  on  the  subject.  He  succeeded  in  conclusively  prov- 
ing that,  at  any  rate  in  his  own  person,  the  pollen  of  certain 
graminaceas  was  the  exciting  cause  of  the  remarkable  train  of 
symptoms.  He  also  remarked  upon  the  striking  idiosyncrasy 
which  renders  only  the  few  susceptible  to  a  source  of  irrita- 
tion to  which  every  one  must  be  more  or  less  exposed;  but  he 
was  unacquainted  with  the  local  conditions  which,  to  a  certain 
extent,  appear  responsible  for  the  idiosyncrasy.  Four  years 
later  Dr.  Beard,^^  of  New  York,  published  a  brochure,  the 
result  of  extensive  inquiries  in  his  own  country,  wonder-fully 
prolific  of  the  disease.  In  this  publication  he  showed  that  a 
large  percentage  of  the  sufferers  are  of  a  neurotic  tempera- 
ment, and  that  constitutional  treatment  directed  toward  the 
amelioration  of  this  condition  is  often  of  considerable  value. 
In  the  following  year  Dr.  Marsh,^^  also  of  New  York,  wrote 
with  the  object  of  showing  that  the  pollen  of  the  ragweed,  flow- 
ering in  the  autumn,  was  the  only  source  of  the  complaint.  In 
VIII— 10 
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the  year  1882  a  theorj-  was  advanced  bj'  Dr.  Dal^'/^  of  Pitts- 
burg-, which  has  been  embraced  with  great  ardor  bj^  ahnost 
every  nose  speciaUst  both  in  America  and  in  Europe.  He 
claimed  that  the  train  of  symptoms  was  due  entirely  to  actual, 
objective  intra-nasal  disease,  and  quoted  some  cases  in  which 
he  had  cured  the  symptoms  b3"  correcting"  the  nose  disorders. 
His  hypothesis  that  the  nose  itself  is  the  seat  of  the  trouble, 
has  been  adopted,  though  with  some  variations  and  qualifica- 
tions of  the  theor3^,  b^'  most  American  authorities,  such  as 
Roe,^''  Sajous,^*  and  H.  Allen.^^  In  this  country  the  theorj- 
has  been  embraced  with  g-reat  enthusiasm  hy  E.  Woakes, 
M'Bride,  and,  in  Vienna,  by  Hack.  J.  N.  Mackenzie  ^^  holds 
that  the  coryza,  as  he  considers  it,  is  dependent  upon  some 
functional  derangement  of  the  nerve  centres  as  its  predispos- 
ing cause.  In  1883  Sajous,  of  Philadelphia,  brought  promi- 
nently forward  the  theory  that  "hay  fever  was  due  to  an 
idiosyncrasy  on  the  part  of  certain  individuals  to  become  af- 
fected b3'  certain  emanations."  ^^  This  fact,  for  such  it  must 
be  considered  by  all  who  have  approached  the  subject  with 
unbiassed  minds,  was  independent!}-  introduced  a  j^ear  later 
by  Sir  (then  Dr.)  Morell  Mackenzie,  who  held  to  it  so  strongl}' 
that  apparently  he  failed  to  see  that  local  conditions  had  anj' 
bearing  in  the  case. 

M}'  own  experience,  though  somewhat  limited  in  these 
cases,  has  led  me  to  the  following  conclusions.  The  affection 
is  perhaps  best  defined  as  paroxysmal  sneezing-.  A  title  for  a 
disease  should  keep  clear  of  theory-;  and,  as  a  designation,  a 
constant  symptom  is  preferable  to  a  varying-  cause.  By 
adopting  such  a  name  for  the  disease  suggested,  it  is  made  to 
include  the  host  of  cases  presenting-  all  the  subjective  and  ob- 
jective symptoms  of  haj^  fever,  but  arising  from  causes  other 
than  those  at  work  during  the  summer  months.  If  we  exclude 
such,  it  must  be  granted  that  the  patients  suffer  from  one 
disease  in  the  summer  and  another  in  the  winter,  although 
the  symptoms,  subjective  and  objective,  are  the  same  in  each 
case,  the  only  difference  being  the  exciting-  cause.  As  well 
might  we  argue  that  two  attacks  of  gout  were  different  dis- 
eases because  one  was  excited  by  port  and  another  by  want 
of  exercise.  Therefore,  including  all  these  cases,  we  may  as- 
sert that  the  affection  is  due  to  an  abnormal  sensitiveness  of 
the  nasal  mucous  membrane  to  sources  of  irritation  differing 
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in  dilTerent  individuals.  Thus,  while  in  one  person  the  sjmip- 
toms  are  induced  b}'  the  pollen  of  the  grasses,  and  occur  in 
the  early  summer  months,  in  others  the  attacks  are  due  to 
the  ragweed  {Ambrosia  artemisicefolia),  or  to  roses  or 
peaches;  w^hile  in  the  same  or  in  yet  other  cases,  insusceptible 
of  the  influence  emanating  from  such  vegetables,  we  find  a 
draught  of  air,  common  dust,  or  unrecognized  sources  of  irri- 
tation, producing*  the  symptoms.  This  abnormal  sensitive- 
ness again  appears  to  be  induced  or  aggravated  in  many  cases 
by  anatomical  abnormalities  in  the  nose,  whether  pathological 
or  not;  while,  so  far  as  these  are  amenable  to  treatment,  the 
S3"mptoms  are  susceptible  of  amelioration.  In  manj^  cases, 
however,  the  nose  is  perfectly  normal  in  appearance,  and  in 
such  one  can  hardly  look  for  improvement.  In  all,  however, 
the  mucous  membrane  appears  to  be  abnormally  sensitive  to 
tactile  stimulation.     So  much  for  a  brief  statement  of  fact. 

The  most  striking  predisposing  cause  is  heredity.  Thus 
Sajous  tells  us  that  of  iorty  cases  of  hay  fever  "35  per  cent  have 
near  relatives  who  present  a  clear  history  of  hay  fever  or  rose- 
cold,  and  that  42  per  cent  have  asthmatic  relatives."  ^^  Race 
presents  an  important  factor;  for  the  aflfection,  so  far  as  it 
arises  from  the  irritation  of  pollen,  ai^pears  to  be  confined  to 
the  Anglo-Saxon  blood,  w^hether  in  Europe  or  America.  It  is 
unknown  in  the  tropics  and  is  stated  not  to  exist  in  Australia; 
but  one  of  my  patients  was  strongly  affected  on  exposure  to 
ripe  rye  grass  on  a  farm  near  Melbourne. 

Case  III. — Hay  Fever,  with  Hypertrophy  of  Inferior  Tur- 
binated Body — Operation  followed  \)y  Great  Improvement. 

Lord  X.  consulted  me  in  November,  1888,  complaining*  of 
ha^'  fever,  from  which  he  had  suffered  for  the  greater  part  of 
his  life.  He  had  consulted  specialists  and  phj^sicians  without 
ever  obtaining  more  than  the  most  temporary  relief.  His 
nose  had  been  authoritatively  stated  to  be  perfectly  free  of 
diny  abnormality,  although  he  could  never  breathe  through  it 
with  any  degree  of  comfort.  The  symptoms  were  all  typical 
of  pollen  irritation  during  the  haj"  season,  although  he  suffered 
very  much  from  catarrh  during  the  whole  year,  and  would 
take  cold  upon  the  slightest  provocation ;  and  this  in  spite  of 
his  being  otherwise  in  perfect  health.  Perhaps  he  presented 
something  of  the  neurotic  temperament.     On  examining  the 
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interior  of  the  nose,  I  observed  that  the  nasal  fossee  were  by 
no  means  contracted  in  tlieir  osseous  parietes.  The  inferior 
turbinated  on  tlie  right  side  was  enormously  enlarged  from 
true  hypertrophy,  and  from  its  posterior  extremity  a  tumor 
the  size  of  a  small  walnut  was  hanging,  which  pressed  heavily 
upon  the  velum.  The  speech  in  consequence  had  a  distinctly 
nasal  quality.  On  the  left  side  there  was  a  very  prominent 
ridge  running  from  before  backward,  and  encroaching  upon 
the  inferior  turbinated  body,  which  was  somewhat  enlarged 
from  vascular  tumefaction  of  its  erectile  tissue. 

The  treatment  consisted,  in  the  first  place,  in  the  removal  of 
the  post-nasal  tumor.  This  was  effected  with  the  Mackenzie 
snare,  guided  through  the  anterior  nares,  and,  with  the  as- 
sistance of  the  post-rhinal  mirror,  hitched  over  the  growth. 
Twenty  minutes  altogether  were  occupied  in  the  severance  of 
the  mass,  which,  before  the  final  turn  of  the  screw,  was  drawn 
into  the  nasal  fossa  so  as  to  obviate  all  risk  of  its  falling*  into 
the  pharynx.  With  a  pair  of  curved  vulsellum  forceps  the 
tumor  Avas  seized  from  behind,  and  withdrawn  through  the 
post-nasal  space  and  mouth.  This  operation  alone  gave  the 
patient  considerable  relief,  so  far  as  the  breathing  was  con- 
cerned. Not  a  drop  of  blood  was  lost,  although  the  patient 
afterward  proved  that  he  was  of  a  somewhat  hemorrhagic 
temperament.  A  month  later  he  complained  that  the  sneez- 
ing began  most  distinctly  in  the  left  nasal  fossa,  and  that 
it  was  now  from  this  side  that  the  flow  of  mucus  proceeded. 
The  inferior  tut-binated  was  consequently  cauterized.  This 
gave  a  certain  amount  of  relief;  but  on  11th  February  I  es- 
sayed to  remove  the  projecting  ridge.  This,  however,  had 
to  be  abandoned  on  account  of  the  very  free  hemorrhage, 
which  gave  some  trouble  for  four  or  five  days  afterward. 
Consequently,  the  destruction  of  the  ecchondrosis  was  com- 
pleted by  a  series  of  applications  of  the  galvano-cautery. 
Finally,  some  small  excrescences  were  removed  from  the 
right  inferior  turbinated.  This  carried  the  treatment  into 
the  end  of  April,  when  it  was  considered,  in  view  of  the 
approaching  hay  season,  to  postpone  further  treatment  till 
that  was  over.  Last  year  (1889)  the  summer  began  fully 
three. weeks  earlier  than  usual,  and  with  it  the  hay  symp- 
toms. In  the  case  of  Lord  X.,  they  persisted  through  the 
usual  period,  but  were  greatly  mitigated  in  severity.    Thus, 
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after  exposure  to  the  usual  source  of  irritation,  on  reg-aining 
the  shelter  of  the  house  the  attack  would  subside  in  half  an 
hour  or  so,  instead  of  persisting-  the  whole  of  that  and  perhaps 
the  following  day.  Yet  although  the  improvement  was  very 
striking',  the  patient  was  not  cured  of  the  susceptibility  to  the 
pollen.  In  the  following  autumn  and  winter,  however,  he  ex- 
pressed himself  as  being  Avonderfully  comfortable  and  free 
from  any  catarrhal  trouble. 

The  following-  extract  from  a  letter  lately  received  from  my 
patient  in  response  to  a  question  I  had  asked,  as  to  whether 
he  had  ever  experienced  the  hay  symptoms  when  in  Australia, 
is  of  considerable  interest  in  reference  to  the  precise  fact  it 
contains  of  the  patient's  susceptibility  to  one  special  variet}^ 
of  pollen:  "There  was  ov^y  one  place  where  I  had  hay  fever 
badly,  and  that  was  on  a  big  g-rass  farm  in  Victoria,  not  far 
from  Melbourne.  I  was  there  just  before  Christmas,  which 
is  midsummer,  as  j'ou  know,  in  Australia.  On  this  farm  grew 
splendid  crops  of  rye  grass  in  flower,  and  which,  shortly  after 
I  saw  it,  was  ready  for  cutting.  I  was  perfectly  well  till  I 
reached  the  station  near  this  farm.  There  was  a  strong  wind 
blowing;  and  no  sooner  did  we  get  into  the  open  carriage  that 
was  to  take  us  to  our  host's  house  than  I  was  suddenlj^  and 
severely  smitten  with  grass  fever  of  the  most  intense  kind.  I 
call  it  grass  fever,  as  it  is  undoubtedly  the  pollen  of  the  grass, 
and  particularly  rye  grass,  which  affects  me  most.  I  was  so 
ill  that  I  was  obliged  to  spend  the  whole  daj^  in  the  house 
until  leaving  the  next  morning,  when  I  was  again  very  bad 
till  we  got  into  the  train  and  we  had  left  that  grass  region. 
The  same  thing  happens  to  me  in  England.  I  am  a  prisoner 
if  the  house  is  surrounded  by  uncut  ripe  grass.  I  again  had  a 
touch  of  the  hay  fever  coming  home  through  America  in  June; 
but  nowhere  else  did  I  have  it,  and  I  am  always  perfectly  free 
from  it  in  the  tropics,  where  this  kind  of  grass  does  not  grow. 
Flowers  there  do  not  seem  to  affect  me." 

As  to  sex,  the  general  opinion  appears  to  be  that  males 
are  more  susceptible  than  females.  Thus  Mackenzie,  among 
his  hay-fever  patients,  has  met  with  thirty-eight  of  the  former 
to  twenty-three  of  the  latter.^^  As  indicated  hy  Beard,  the 
majority  of  the  patients  are  of  a  neurotic  temperament,  al- 
though a  large  proportion  are  doubtless  in  j)erfect  health.    Of 
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this  I  havx  seen  several  conspicuous  examples.  This  nervous 
temperament  accounts  also  for  the  fact  that  the  large  pro- 
portion occurs  among-  private  patients  as  distinguished  from 
the  hospital  class,  although  my  experience  does  not  tall^^  with 
Mackenzie's,  who  states  that  he,  in  his  large  experience,  has 
never  met  with  a  case  among  the  latter.  I  can  recall  several 
cases  in  hospital  patients  where  the  symptoms  have  been 
aggravated  during  the  hay  season.  Blackley  and  others  have 
remarked  that  it  is  chiefly  the  town  dweller  who  suffers. 
Doubtless,  the  rustic  is  comparatively  exempt;  but  I  can  re- 
call among  my  cases  instances  of  robust  countr^^  gentlemen 
highly  susceptible  to  pollen  irritation.  A  popular  belief,  which 
appears  to  have  some  slig'ht  foundation  in  fact,  is  that  the  thin 
aquiline  nose  is  more  liable  than  others  to  sneezing  affections, 
and  that  this  accounts  for  the  greater  prevalence  of  hay  fever 
among  the  aristocracy. 

Whatever  the  predisposing  factors,  whether  local  or  con- 
stitutional, every  attack  of  paroxysmal  sneezing  is  dependent 
upon  some  definite  exciting  cause,  the  nature  of  which  is 
guided  by  the  idiosyncrasy  of  the  individual  patient.  Dust 
of  one  sort  or  another  is  the  immediate  cause  of  the  attack 
in  most  patients,  although  the  nature  of  the  particles  compos- 
ing it  varies  in  each  case.  Thus  in  the  form  of  the  affection 
making  its  appearance  in  the  early  summer  months,  the  pollen 
of  certain  graminace^  is  directl}^  responsible  for  the  irritation, 
as  proved  by  Blackley  in  a  series  of  most  admirable  experi- 
ments on  himself,  a  considerable  sufferer  from  the  affection. 
In  America  there  is  a  second  variety  appearing  in  the  autumn, 
due  to  the  pollen  of  the  Ambrosia  artemisice folia,  which 
blossoms  in  the  months  of  August  and  September.  This  plant 
in  unknown  in  Europe,  and  Dr.  Marsh  claims  that  it  is  the 
sole  cause  of  the  affection  in  the  United  States.  But  in  this 
he  is  obviouslj^  in  error,  seeing  that  the  early  summer  has  its 
victims  as  in  this  country.  In  America  also  they  have  similar 
sj'mptoms  arising  from  roses,  and  to  these  is  given  the  popu- 
lar name  of  rose-cold.  Some  patients  are  affected  by  only  one 
or  more  of  these  various  sources  of  irritation,  while  others 
may  be  irritated  by  every  one.  Not  infrequently  a  patient  is 
liable  to  be  equallj^  affected  by  anj^  form  of  dust,  all  the  3'ear 
round,  although  the  s^nnptoms  are  only  fully  developed  during 
the  summer  months ;  another  will  be  attacked  only  by  certain 
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forms  of  dust,  as,  for  instance,  when  dusting-  furniture,  or  b^' 
the  emanations  from  a  feather-bed.  Or  ag-ain,  a  patient  may 
develop  an  ordinary  chronic  rhinitis  with  periodical  paroxys- 
mal sneezing-,  and  after  its  persistence  for  a  few  years,  for  the 
first  time  in  his  life,  he  may  become  susceptible  to  the  influ- 
ence of  certain  forms  of  pollen.  So  that,  in  the  face  of  such 
facts,  one  hardly  perceives  the  justification  in  reserving  the 
term  "  hay  fever "  for  those  cases  arising  from  one  source  of 
irritation  rather  than  another.  Were  we  to  consent  to  this, 
we  must  have  innumerable  desig-nations  for  the  same  train  of 
symptoms  according  to  their  various  exciting  causes.  The 
fact  is,  that  we  cannot  consider  hay  fever  as  an  affection  sui 
generis,  but  merely  as  a  train  of  symptoms,  due,  in  the  first 
place,  to  a  peculiar  idiosyncrasy  on  the  part  of  the  individual, 
which  may  be  actually  induced  or  merely  enhanced  by  certain 
departures  from  the  normal  condition  of  the  nose,  pathologi- 
cal or  otherwise,  wiiich  interfere  with  the  easy  i^erformance 
of  the  functions  of  respiration.  This  statement  appears  to  me 
to  be  the  best  possible  definition  of  the  term  "  hay  fever  "  con- 
sistent with  the  various  facts  and  independent  of  theory  in- 
susceptible of  experimental  verification.  It  forms  no  argument 
against  such  a  definition  to  assert  that  the  so-called  typical 
hay-fever  patient  often  presents  no  departure  from  the  nor- 
mal in  the  objective  appearances  of  the  interior  of  the  nose. 
For  the  most  hypercesthetic  nasal  mucous  membrane  I  have 
ever  witnessed  was  sensitive  to  every  source  of  irritation  ex- 
cept pollen,  and  presented  not  the  slightest  objective  fault. 
Yet  there  is  no  question  that  the  majority  of  all  patients  sub- 
ject to  paroxysmal  sneezing,  etc.,  from  whatever  excitant 
arising,  do  present  aberrations  from  a  condition  of  perfect 
health;  and  the  treatment  of  such  conditions  indubitably 
ameliorates  or  removes  the  symptoms  in  the  majority  of  cases. 
In  describing  the  symptoms  we  may  divide  them  into  two 
classes,  between  which,  however,  there  is  no  sharp  line  of  de- 
marcation. The  first  comprises  those  cases  where  the  disorder 
is  due  to  the  irritation  of  pollen,  etc.,  and  the  second  those 
which  suffer  independently  of  the  season  of  the  year  with  its 
attendant  vegetation.  With  the  first  class  the  premonitory 
symptoms  usually  make  their  appearance  during  the  first 
week  or  ten  days  in  June.  In  cold  seasons  the  appearance  is 
more  or  less  delajxd,  while,  in  the  reverse  conditions,  their 
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onset  may  be  considerably  earlier;  thus,  for  instance,  in  the 
summer  of  1889,  the  patients  beg-an  to  suffer  a  full  three  weeks 
earlier  than  their  wont.  The  premonitory  warnings  vary 
considerably  with  the  individual.  A  common  one  is  an  itch- 
ing, smarting,  or  burning  at  the  inner  canthus  of  one  or  both 
eyes.  Others  will  complain  of  similar  discomfort  in  the  throat 
or  roof  of  the  mouth.  Sometimes  the  irritation  is  confined  to 
the  alse,  while  with  others,  again,  the  earliest  sj^mptom  is  a 
curious  coldness  of  the  tip  of  the  nose.  These  or  other  incipi- 
ent symptoms  persist  for  a  period,  varying  from  a  few  hours 
to  two  or  three  days,  or  even  weeks,  before  the  sneezing  super- 
venes. But  usually  the  attack  asserts  itself  with  g-reat  sud- 
denness and  in  its  full  force  at  the  outset.  The  irritation  in 
the  nose  and  conjunctiva,  and  even  in  the  pharynx,  begins 
almost  simultaneously.  The  inferior  turbinated  swells  with 
g-reat  rapidit}^  until  the  nasal  passages  are  completely  blocked; 
and,  certainl}^  in  some  cases,  the  overfilling  of  the  venous 
sinuses  appears  to  precede  the  reflex  symptoms.  Then  the 
nose  and  eyes  begin  to  pour  out  their  secretions,  the  eyelids 
swell  until  they  are  almost  closed,  and  the  lachrymation  adds 
to  the  profuse  discharge  from  the  nose.  The  attack  will  per- 
sist in  varying  intensity  from  a  few  minutes  to  several  days, 
according  to  the  sensitiveness  of  the  patient,  the  intensity  of, 
or  the  length  of  exposure  to,  the  initial  source  of  irritation,  and 
the  anatomical  condition  of  the  nose.  The  discharge  from  the 
nose  is  sometimes  extraordinarih^  profuse.  One  of  m^^  pa- 
tients declared  that  she  would  saturate  a  large  towel  in  the 
brief  space  of  half  an  hour.  When  the  attack  is  prolonged, 
there  is  generally  more  or  less  depression,  mental  as  well  as 
physical,  especially  in  those  patients  who  are  markedly  of  a 
neurotic  temperament.  Even  after  the  sneezing  has  ceased, 
the  rhinorrhoea  may  continue  for  many  hours,  and  is  some- 
times continuous  during  the  whole  of  the  season.  In  rare 
cases  the  temperature  is  said  to  be  raised,  though  this  I  have 
never  observed.  Occasionally  in  very  severe  cases  there  may 
be  some  photophobia,  and  the  discharge  from  both  nose  and 
eyes  may  become  muco-purulent.  Sometimes,  after  the  per- 
sistence of  the  coryza  for  a  few  days,  there  is  added,  as  a  further 
trouble,  spasmodic  asthma,  which  differs  in  no  material  way 
from  ordinarj'-  attacks  of  the  affection;  not  infrequently  it 
constitutes  the  whole  trouble.  This  I  have  on  two  occasions 
noticed  in  patients  who  habitually,  all  the  year  round,  adopted 
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buccal  respiration  from  g-rave  structural  stenosis — in  the  one 
from  ecchondrosis  of  the  septum,  and  in  the  other  from  post- 
nasal adenoids.  So  that  in  these  cases,  at  anj^  rate,  it  is  proba- 
ble that  the  asthma  was  induced  by  direct  irritation  of  the 
bronchial  mucous  membrane  rather  than  by  a  reflex  action 
originating-  in  the  nose.  In  another  of  m^^  cases,  as  has  been 
already  remarked,  the  asthma  supervened  after  the  nasal 
symptoms  had  persisted  for  nine  years,  and  that  only  after 
the  nose  and  ej^e  sj-mptoms  had  been  cured  by  intra-nasal 
operation  (Case  L).  The  bronchial  spasm  never  presents  such 
gravity  as  is  seen  in  bronchitic  asthma;  and,  its  duration  ex- 
tending* at  the  worst  over  only  a  few  weeks  in  each  year,  as 
the  consequence  of  pollen  irritation,  it  never  leads  to  emphj'- 
sema  of  the  lungs. 

The  symptoms  arc  not  materially  different  in  those  cases 
in  which  the  exciting'  cause  is  other  than  the  pollen  of  different 
plants.  In  such  we  sometimes  find  a  daily  recurrence  of  the 
attack  at  a  constant  hour,  usually  in  the  early  morning,  and 
tending  to  subside  as  the  day  advances.  These  attacks  are 
also  accompanied  by  great  depression,  and  the  subjects  are 
generally  of  a  neurotic  temperament.  They  are  sometimes  ex- 
traordinarily sensitive  to  every  sort  of  stimulation  of  the  nose, 
either  internally  or  externally.  Thus  in  one  of  my  patients, 
a  lady  of  highly-strung  and  excitable  temperament,  the  inser- 
tion of  the  nasal  speculum  was  sufficient  to  induce  an  attack 
of  sneezing  which  would  last  for  two  or  three  hours  after- 
ward. She  assured  me,  moreover,  that,  when  she  was  over- 
tired, it  was  sometimes  sufficient  to  feel  the  breath  of  another 
person  on  her  face  to  induce  the  whole  train  of  symptoms,  en- 
tailing the  use  of  a  dozen  pocket-handkerchiefs,  or  more,  before 
the  attack  would  terminate.  In  these  cases  asthma,  in  my 
experience,  is  less  frequent  than  in  those  due  to  pollen-irrita- 
tion, though  we  not  infrequently  see  attacks  of  spasmodic  or 
bronchitic  asthma,  the  result  of  exposure  to  cold,  beginning 
with  paroxysmal  sneezing.  Or  again,  when  dust  is  the  source 
of  the  irritation,  we  occasionally  find  asthma  added  to  the 
physiological  nasal  refiex. 

Exa)nination  of  the  nose  during  an  attack  reveals  nothing 
beyond  the  ordinary  symptoms  of  acute  and  chronic  catarrh. 
In  old-standing  cases  not  infrequently  the  inferior  turbinated 
bodies  present  a  remarkable  pallor  of  surface.  During  the  inter- 
vals of  the  seizures  we  may  observe  anj^  of  the  conditions  met 
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with  as  the  results  of  chronic  rhinitis,  needless  to  enumerate. 
Especially  often  are  encountered  hypertrophies  of  the  septum 
and  inferior  turbinated  bodies;  while  polj'pus,  less  frequently 
observed  in  association  with  pollen-irritation,  is  without  ex- 
ception the  most  usual  direct  cause  of  paroxysmal  sneezing. 

The  j)rog-nosis  of  these  cases  is  favorable  so  far  as  the 
termination  of  the  actual  attacks  is  concerned,  and  especially 
in  those  cases  confined  to  the  early  summer  months.  In  the 
course  of  time  the  symptoms  appear  to  lead  to  actual  hyper- 
trophies of  the  inferior  turbinated  bodies  or  of  the  septum — 
though  of  the  latter  one  can  make  no  positive  statement. 
Certainly  one  finds  many  cases  where  the  obstruction  in  the 
nose  is  said  to  be  steadily  on  the  increase,  although  the  sneez- 
ing, etc.,  occurs  only  in  the  summer.  Some  cases,  moreover, 
beginning  in  the  summer,  and  at  first  occurring  only  then, 
gradually  in  the  course  of  years  begin  to  persist  throughout 
the  year,  until  the  nose  becomes  permanently  obstructed. 
Some  few  cases  appear  to  lose  their  sensitiveness  as  they  grow 
older,  though  these  would  presumably  be  cases  where  there 
Avas  no  structural  fault  or  hypertrophy.  As  regards  the  re- 
sults of  medicinal  treatment,  the  prognosis  cannot  be  said  to 
be  favorable  beyond  the  momentary  relief  afforded.  But  to 
this  statement  there  are  occasional  exceptions,  as  will  be  re- 
lated immediately.  On  the  other  hand,  the  prognosis,  after 
judicious  surgical  treatment  in  selected  cases,  is  highly  satis- 
factory, if  we  hope  for  something  short  of  absolute  cure  in 
cases  of  pollen  catarrh.  Where  parox^'smal  sneezing  persists 
throughout  the  year,  aggravated  or  not  during  the  pollen 
season,  we  may,  in  most  cases  where  there  is  positive  stenosis 
of  the  nose,  however  slight,  hold  out  hopes  of  actual  cure. 
Such  cases,  moreover,  if  left  to  themselves,  decidedly  tend  to 
grow  worse  rather  than  better.  As  has  been  already'  re- 
marked, when  ha}''  asthma  accompanies  the  nose  symptoms, 
we  are  compelled,  prognosticating  concerning  the  former,  to 
speak  more  guardedly  than  when  referring  to  the  latter. 
We  must,  moreover,  remember  the  possibility-  of  rendering 
the  asthma  worse  as  a  consequence  actually  of  the  improved 
condition  of  the  nose.  Nevertheless,  the  asthma  symptoms, 
at  their  worst,  are  never  very  distressing,  the  patients  gener- 
ally considering  them  of  quite  minor  importance.  Moreover, 
there  is  not  the  least  fear  of  this  form  of  asthma  leading  to 
emphysema  of  the  lungs. 


CHAPTER   III. 

TREATMENT. 

The  treatment  of  the  pollen-form  of  the  complaint  in  those 
cases  where  there  is  no  opportunity  of  .surgical  interference  is 
decidedly  less  satisfactory.  The  patients  are  compelled  to 
seek  those  resorts  which,  from  their  geographical  characters, 
will  expose  them  least  to  the  possibility  of  encountering  the 
contamination.  Cities  and  the  sea-coast  are  pretty  generally 
found  to  afford  a  certain  amount  of  immunity  from  the  severer 
symptoms;  but  a  sea  voyage,  especially  to  the  tropics,  is  the 
surest  means  of  escaping.  Those  who  are  inevitably  com- 
pelled to  reside  in  the  countr^^  during  this  season,  should  avoid 
being  out  of  doors  during  the  hottest  part  of  the  day  and 
when  the  wind  is  high;  they  should  eschew  severe  exercise, 
rapid  movements,  riding  and  driving,  seeing  that  the  greater 
the  velocity  of  the  current  of  air  encountered,  the  greater  the 
exposure  to  the  irritating  particles  carried  by  it.  When  out 
of  doors,  these  patients  are  compelled  to  wear  blue  spectacles, 
to  plug  the  nostrils  with  cotton  wool,  and  to  wear  substantial 
veils.  Nothing  finer  than  the  material  known  as  gossamer 
appears  to  be  of  much  use,  and  such  a  covering  to  the  face  in 
the  summer  months  is  unpleasantly  warm.  Altogether  the 
patient's  life  under  such  circumstances  is  not  to  be  envied. 
Medicinal  treatment  is  not  of  much  avail.  Seeing  that  most 
of  these  patients  are  of  the  neurotic  temperament,  and  that 
the  affection  is  in  itself  exceedingly  exhausting,  everything 
possible  must  be  done  to  sustain  the  energies.  Nerve  tonics, 
assafoetida,  and  valerian  are  said  to  be  of  some  value,  while 
most  of  the  patients  are  the  better  for  a  small  amount  of 
stimulants. 

rj.   Zinci  valerianatis, gr.  i. 

Pil.  assafoetidEe  co., gr.  ij. 

M.  ft.  pil.  i.  Sig.  One  or  two  pills  to  be  taken  two  or  three 
times  a  day.  (Sir  Morell  Mackenzie's  pill  for  neurasthenics 
suffering  from  hay  fever.) 


156  The  Nasal  Neuroses. 

Innumerable  local  remedies  may  be  mentioned  as  having 
been  more  or  less  strong-l^^  advocated  by  one  authority  or  an- 
other; but  their  very  number  proclaims  their  uselessness  in 
the  vast  majority  of  cases.  Chloride  of  ammonium  vapor, 
Ferrier's  snuflf,  compound  tincture  of  benzoin  as  an  inhalation, 
have  all  proved  useless  in  my  hands,  beyond  g-iving-  a  very 
transitory  relief.  Some  find  tobacco  smoke  of  advantage, 
while  others  praise  the  cubebs  cigarettes.  The  ophim  pipe 
has  been  strongly  recommended,  and  I  have  known  of  its 
giving  more  relief  than  anj'thing  else.  A  very  few  whiffs  are 
sufficient,  and  there  is  no  very  cogent  objection  to  its  em- 
ploj'ment.  But  of  all  local  applications  I  have  found  the  most 
conspicuous  benefit  from  a  spray  of  very  weak  chromic  acid, 
one-eighth  to  one-sixteenth  of  a  grain  to  the  ounce  of  water: 

5   Acid,  chromici  crj^st.,          .         .         .     gr.  yV>  h  i- 
Aq.  destilL, §1. 

Ft.  nebula.  Sig.  To  be  diluted  with  an  equal  quantity  of 
boiling  water,  and  sprayed  into  the  nose  for  two  or  three  min- 
utes, twice  or  three  times  a  day.  (For  paroxysmal  sneezing 
and  rhinorrhoea.     To  be  used  with  caution.) 

This  should  be  sprayed  warm  into  the  nose  for  five  minutes 
three  or  four  times  a  day,  according  to  the  severity  of  the 
case  and  the  relief  experienced.  One  of  my  haj^-fever  patients, 
who  considered  herself  cured  after  the  removal  of  a  small 
ecchondrosis  of  the  septum,  is  yet  unwilling  to  rehnquish  her 
chromic  spray.  This  she  keeps  at  hand,  and  in  the  early  sum- 
mer months,  on  experiencing  the  least  discomfort  in  the  nose, 
has  immediate  recourse  to  the  remedy,  which  she  declares 
never  fails  her.  In  another  similar  case,  not  of  the  severest 
type,  the  patient  was  completely  cured  after  a  week's  use  of 
the  remedy.  But  it  must  be  confessed  that  in  the  majority  of 
instances  it  proves  quite  inoperative.  Similar  in  its  action  to 
this  is  perhaps  the  perchloride  of  mercury,  which  two  years  ago 
was  being  strongly  advocated  by  different  medical  men  who 
had  tried  it  on  their  own  persons  upon  the  recommendation  of 
Dr.  Carl  Genth.^*  It  consists  in  the  application  to  the  con- 
junctiva, at  the  first  warning  of  the  symptoms,  of  a  solution 
of  corrosive  sublimate  of  a  strength  of  1  in  3,000.  This  was 
to  be  applied  after  each  exposure  to  the  influence  of  the  pollen. 
It  is  said  to  arrest  almost  completely  the  subsequent  symp- 
toms.    But  of  its  efficacy  I  have  had  no  experience. 


TJic  Nasal  Neuroses.  157 

Of  all  remedies  none  is  so  likely  to  g'ive  relief  as  cocaine, 
applied,  in  one  wa^^  or  another,  to  the  mucous  membrane  of 
the  nose.  When  first  used,  it  is  usually  infallible  in  giving' 
more  or  less  complete  relief.  But  its  effects  rapidly  pass 
away;  and  after  using  the  remedy  for  an}'  length  of  time,  it 
invariablj^  becomes  necessary'-  to  increase  the  quantity  applied 
to  a  great  extent.  A  solution  of  -4  per  cent  may  probably  be 
used  with  impunity',  especially  if  care  be  taken  that  it  runs 
rather  out  at  the  nose  than  into  the  throat ;  but  when  10  and 
20-per-cent  solutions  are  necessary  to  produce  the  desired 
effect,  the  nervous  s^^stem  will  almost  inevitably  suffer.  Of 
this  fact  I  have  seen  several  instances,  two  occurring  in  medi- 
cal men.  Dr.  Windle,^^  in  speaking  of  the  use  of  the  drug  in 
his  own  person,  stated  that  the  advantage  accruing-  from  it 
was  more  than  counterbalanced  by  the  serious  general  de- 
rangement of  the  nervous  system  which  its  prolonged  use 
engendered;  and  Dr.  W.  S.  Paget  makes  a  similar  observation 
drawn  from  his  personal  experience.^^  So  that  w^e  are  proba- 
bly justified  in  hesitating  to  prescribe  so  potent  a  remedy,  if 
such  it  can  be  called,  when  at  best  its  effects  are  but  transitory. 

Sir  Andrew  Clark  ^^  has  recommended  in  the  strongest 
terms  a  method  of  diminishing  the  irritability  of  the  nasal 
mucous  membrane  which  he  has  adopted  for  many  years.  It 
consists  in  the  application  to  the  nasal  fossae,  and,  if  necessary, 
to  the  naso-pharj-nx  also,  of  a  solution  of  quinine  and  per- 
chloride  of  mercury  in  glycerin  of  carbolic  acid. 

I^   Glycerini.  acid  carboL, §1. 

Quinige  hydrochlor., 3  i. 

To  be  dissolved  with  the  aid  of  heat  and  one  two-thousandth 
part  of  perchloride  of  mercury  added. 

To  be  applied  with  caution  to  the  nasal  mucous  membrane 
on  alternate  or  every  three  days.  (Sir  Andrew  Clark's  remedj^ 
for  hay  fever.) 

He  directs  it  to  be  applied  with  a  camel-hair  brush  on 
alternate  or  every  three  days.  He  gives  very  minute  direc- 
tion as  to  the  precise  method  of  treatment.  There  is,  of  course, 
no  disputing  that  the  learned  phj^sician  has  had  remarkably 
good  results  from  this  treatment;  but,  after  having  had  the 
intense  suffering  produced  b}^  the  process  detailed  to  me  more 
than  once,  I  have  hitherto  hesitated  in  appljing  it  in  any  of 
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my  cases,  and  shall  liardh'  do  so  until  I  meet  with  one  where 
other  means  have  failed. 

The  only  scientific  and  practical  method  of  treating"  the 
affections  comprised  under  the  terms  "  haj"  fever  "  and  "  par- 
oxj^smal  sneezing'"  is  surg-ical,  and  then  only  so  far,  in  my 
experience,  as  the  nose  presents  abnormalities  of  structure, 
due  either  to  hyperplasia  or  hypertrophies.  Polypi,  of  course, 
must  be  removed  as  well  as  enlargements  of  the  inferior  tur- 
binated body,  both  of  these  being-  frequent  sources  of  paroxys- 
mal sneezing,  though  polypi  are  uncommon  in  the  typical  hay 
fever.  Vascular  eng-orgement  of  the  inferior  turbinated  bod^^ 
is  frequently  encountered  as  a  fruitful  source  of  increased 
sensitiveness  of  the  mucous  membrane,  in  all  g-rades  of  the 
symj)toms.  But  most  frequentlj'  we  have  to  deal  with  ec- 
chondroses  and  exostoses  of  the  septum,  even  when  so  small 
as  to  cause  no  material  encroachment  upon  the  calibre  of  the 
fossce.  I  have  sometimes  found  the  removal  of  a  small  in- 
equality of  the  surface  when  the  position  was  such  that  the 
least  swelling"  would  bring"  it  in  contact  with  the  middle,  or 
less  often  with  the  inferior  turbinated  bodies,  sufficient  to  cure 
completel^^  the  most  distressing"  symptoms  of  many  years' 
standing";  while  the  results  are  no  less  conspicuous  when  deal- 
ing with  larg"er  hypertrophies  coming  in  contact  with  the  in- 
ferior turbinated  during  its  temporarj^  erection.  Disease  of 
the  middle  turbinated,  excluding  for  the  moment  polypus,  is 
quite  exceptional  as  a  cause  of  paroxysmal  sneezing  in  my 
experience;  while  I  have  never  met  with  disease  of  the  bone, 
except  in  one  of  the  cases  of  cyst  of  the  middle  turbinated 
already  mentioned,  producing  conspicuously  paroxysms  of 
sneezing.  From  the  results  of  treatment  in  my  successful 
cases,  I  am  strongly  of  opinion  that  the  anterior  portions  of 
the  sej)tum  are  the  regions  the  irritation  of  which  most  fre- 
quently gives  rise  to  the  reflex  symptoms  in  question.  This 
also  would  appear  to  be  the  view  held  by  Sajous,  who  advo- 
cates the  linear  and  punctate  application  of  the  galvano- 
cautery  to  certain  sensitive  spots  on  the  septum  and  on  the 
outer  wall  in  front  of  the  middle  turbinated.  These  sensitive 
spots  can  be  discovered  only  by  the  exploration  of  the  surface 
with  the  cautery-point  itself  before  rendering  it  incandescent. 
Cocaine  must  not  be  used;  and,  as  soon  as  the  patient  com- 
municates the  fact  that  the  point  touched  is  sensitive,  the 
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button  is  pressed,  and  the  cauterization  made  immediately. 
It  is  said  to  be  not  very  painful  if  the  heat  is  of  a  cherry  color. 
Chemical  caustics  may  be  applied  in  a  similar  manner  with  a 
port e-ccmsfi que  desigrned  for  the  purpose.^^  My  experience 
in  this  mode  of  treatment  has  been  confined  to  a  single  case, 
and  in  this  one  the  benefit  was  not  conspicuous;  but  I  hope 
to  give  it  a  further  trial. 
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1882,  No.  76.-7.  Philadelphia  Med.  News,  1883,  p.  604.— 8.  Journ.  of 
Laryng.  and  Rhinology,  October,  1889,  p.  440. — 9.  Einige  Falle  v^on 
geheilter  Reflexepilepsie  der  Nase,  Berlin.  Klin.  Woch.,  1889. No.  43,  p.  934. 
The  author's  account  of  the  diseases  of  his  patients  makes  us  doubt  if 
he  is  thoroughly  conversant  with  nasal  affections.  The  sjanptoms  are 
recorded  with  great  minuteness.  The  paper  concludes  with  the  state- 
ment that  he  has  had  other  three  cases  not  yet  ripe  for  publication, 
since  only  eighteen  months  have  elapsed  since  their  cui'e. — 10.  Loc.  cit. 
—11.  1819,  vol.  X.,  part  i.,  p.  161.— 12.  Hay  Fever,  its  Etiology  and  Treat- 
ment, by  Sir  Morell  Mackenzie,  third  edition,  1885,  p.  10. — 13.  Hay 
Fever,  second  edition,  1880. — 14.  Hay  Fever  or  Summer  Catarrh,  1876. 
— 15.  Hay  Fever  or  Pollen-Poisoning,  New  Jers.  Med.  Soc,  1877. — 16. 
Archives  of  Laryngology,  vol.  iii.,  1882,  p.  157. — 17.  New  York  Med. 
Jour.,  12th  and  i9th  May,  1883.— 18.  Med.  and  Surg.  Rep.,  22d  Decem- 
ber, 1883.— 19.  Amer.  Journ.  of  Med.  Sci.,  January,  1884.— 20.  New  York 
Med.  Record,  19th  July,  1884.-21.  Loc.  cit.— 22.  Hay  Fever,  Phila- 
delphia, 1885,  p.  16.— 23.  Loc.  cit.,  p.  19.-24.  Brit.  Med.  Journ.,  June, 
1888,  p.  1,268.-25.  Ibid.,  5th  January,  1889.-26.  Ibid.,  28th  July,  1888.— 
27.  On  a  Speedy  and  Sometimes  Successful  Method  of  Treating  Hay 
Fever,  Brit.  Med.  Journ.,  11th  June,  1887,  p.  1,255.-28.  Hay  Fever  and 
its  Successful  Treatment  by  Superficial  Organic  Alteration  of  the 
Nasal  Mucous  Membrane,  by  C.  E.  Sajous,  M.D.,  Philadelphia,  1885. 
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ARTIFICIAL  RESPIRATION. 


CHAPTEE  I. 

THE   THEORY   OF   ARTIFICIAL   RESPIRATION. 

This  subject  is  one  which,  for  the  last  hundred  and  twenty- 
years,  has,  from  time  to  time,  called  forth  the  study  of  the  ex- 
perimentalist, and  after  him  the  practitioner;  but  nothing-  as 
yet  has  been  sufficiently  carried  out  in  a  strictly  scientific  and 
uniform  manner.  When  the  moment  arrives — always  an  ur- 
g-ent  moment — for  artificial  respiration  to  be  demanded,  no 
two  practitioners  seem  ready  to  follow  the  same  plan,  and  few 
have  had  sufficient  experience  to  decide,  absoluteh',  which  is 
the  best  plan.  In  some  of  the  public  institutions  for  the  re- 
covery of  the  drowned  one  method  is  followed,  in  others  an- 
other; but  comparisons  have  been  wanting,  hitherto,  of  suffi- 
cient value  to  lead  to  any  sound  and  reliable  line  of  practice 
on  which  to  establish  a  definite  principle  of  action.  It  is  my 
wish  in  this  joaper  to  attempt  to  point  out  how  to  arrive  at 
something  like  uniformity  of  action  both  in  principle  and  in 
procedure. 

In  order  to  make  a  methodical  as  well  as  a  concise  essay- 
on  artificial  respiration,  let  us  study  the  subject  under  four 
heads:  the  theory;  the  practice;  the  value;  and  the  expectation. 

The  theory  of  artificial  respiration  is,  that  by  restarting- 
the  process  of  respiration  immediately  after  it  has  ceased  to 
be  carried  on  by  the  natural  process  of  breathing,  the  natural 
process  may  be  restored,  and  life — in  some  cases,  at  all  events 
— maj'  be  saved.  Experiment  has  shown  that,  for  a  period  of 
three  minutes  after  air  has  ceased  to  be  drawn  in  by  inspira- 
tion, the  vital  functions  may  still  be  carried  on  hy  the  resei've 
air  in  the  lungs.  Under  practice  a  longer  term  of  suspended 
life  may  be  acquired,  as  in  divers,  one  of  whom,  to  my  own 
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knowledg"e,  could  remain  under  water,  and  therefore  without 
respiring-,  for  five  minutes  and  twenty  seconds;  but  we  may 
accept  that  in  the  majority  of  persons  three  minutes  is  the 
full  time  of  possible  suspension  of  human  life,  in  the  absence 
of  respiration. 

After  the  body  has  ceased  to  live  on  the  reserved  air,  vari- 
ous chang-es  rapidly  occur,  even  when  the  obsti-uction  to  res- 
piration is  of  the  simplest  kind.  Some  obstruction  to  the  en- 
trance of  air  into  the  lungs,  or  congestion  of  blood  in  the  lungs, 
may  be  the  direct  n:iechanical  embarrassments;  the  blood 
in  the  pulmonary  vessels  may  coagulate,  and  render  the 
most  perfect  artificial  respiration  useless;  the  arterioles  of  the 
pulmonarj^  artery  may  be  firmly  contracted,  so  that  no  blood 
can  be  carried  to  meet  the  air  on  the  respirator}'  surface, 
however  skilfully  air  may  be  sent  to  that  surface;  the  right 
side  of  the  heart  may  be  temporarily  overwhelmed  with  blood, 
or  the  left  side  may  be  incapable  of  contraction  or  dilatation; 
and,  lastly,  the  muscles  of  respiration  may  be  incapable  of 
action,  either  from  spasmodic  closure  or  by  the  opposite  state, 
that  of  paralysis.  Theory,  therefore,  strictly  interpreted, 
would  teach  that  artificial  respiration  can  only  be  expected  to 
succeed  in  cases  where  the  bronchial  tract  and  vesicular  struc- 
ture of  the  lung  is  free;  where  the  blood  is  fluid ;  where  the 
heart  is  in  motion;  and  where  a  current  of  blood. is  still  pass- 
ing over  the  pulmonic  circuit  from  the  right  to  the  left  side  of 
the  heart. 

In  carrying  out  artificial  respiration,  in  an^^  manner  what- 
ever, it  is  necessar}',  according  to  theory,  to  maintain  the 
balance  of  the  circulating  and  respirating-  systems.  I  mean 
by  this  the  balance  of  pressure  between  the  blood  impelled 
into  the  pulmonic  circuit  by  the  contraction  of  the  right  ven- 
tricle of  the  heart  and  the  pressure  of  the  air  that  has  to  pass 
into  the  lung  to  meet  the  blood.  In  health  this  balance  is  per- 
fect and  the  integrity  of  the  vascular  and  vesicular  structures 
of  the  lungs  depends  on  the  continuance  of  this  perfection. 
Some  recent  statements,  to  the  effect  that  artificial  respira- 
tion conducted  with  great  pressure  of  air  has  been  successful, 
are  so  utterly  inconsistent  with  all  that  has  been  observed, 
and  with  the  natural  method  of  breathing,  that  I  am  forced 
to  let  them  pass  as  conveying  some  great  error,  or  as  being 
performed  on  too  small  a  scale  to  be  of  any  service  in  common 
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practice.  When,  under  suspended  respiration,  the  propelling 
power  of  the  heart  is  reduced,  as  it  always  is  under  such  cir- 
cumstances, it  is  necessary  to  restore  the  respiration  with  the 
gentlest  action  possible.  It  is  good,  at  such  moments  of 
action,  to  recall  the  simple  experiment  of  bringing  an  expiring 
candle-wick  into  flame  by  breaths  of  air.  The  two  processes 
are  identical :  the  operator  is  blo-wing  into  life  a  flame  of  life 
Avhich  is  all  but  exhausted,  and  which  the  least  rudeness  may 
extinguish  for  good. 

A  sound  principle  to  be  observed  relates  to  the  repose  of 
the  body  during  the  process.  The  body  cannot  be  resting  too 
quietlN'  while  the  lungs  are  being  filled  and  emptied  of  air. 
The  reason  of  this  is  that  the  heart  has  to  be  considered  as  well 
as  the  lungs.  Any  excessive  motion  interferes  wath  the  car- 
diac contractions,  mechanically,  and  any  muscular  movement 
exhausts  the  circulation  just  at  the  moment  when  the  restora- 
tion of  power  calls  for  the  fullest  conservation.  The  respira- 
tory muscles,  and  especially  the  diaphragm,  demand  also 
every  possible  influx  of  force  for  their  Avork,  upon  the  renewal 
of  which  life  entirely  depends.  The  position  of  the  bod\",  both 
for  the  work  of  the  heart  and  of  the  diaphragm,  should  be  ex- 
actly in  the  horizontal  line,  and  nothing  should  be  allowed  to 
take  it  from  that  line  except  the  removal  of  fluid  or  other 
substance  causing  obstruction. 

It  is  important  that  the  air  introduced  into  the  lungs 
should  be  warmed.  If  there  be  no  better  means  at  command 
than  an  open  fire,  the  advantage  of  that  ought  not  to  be  lost. 
The  body  should  be  brought  as  near  as  possible  to  the  fire, 
and  the  warm  air  from  the  fire  should  be  used  for  the  infla- 
tion. But  the  true  thing  is  a  warm  room,  like  an  engine  room 
or  hot-air  bath  room,  in  which  the  air,  in  everj^  part,  is  full 
90°  Fahr. 

The  quantity  of  air  to  be  thrown  into  the  chest  artificially 
is  a  matter  of  much  moment,  and  one  to  which  I  have  at 
various  times  paid  a  considerable  amount  of  attention.  The 
vital  capacity  of  a  full-grown,  well-developed,  healthy  man 
shall  be,  say,  376  cubic  inches.  He  can  take  this  measure  of  air 
into  his  lung-s  at  once  if  he  make  a  special  effort.  But  even  in 
the  case  of  a  man  having  this  capacity,  not  more  than  fifteen 
cubic  inches  are  required  at  each  inspiration  for  the  support 
of  good  vital  action.     I  made  this  important  point  a  matter 
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of  direct  experiment  on  mj'self,  and  found  the  measure  of  air 
named  fairly  sufficient  so  long  as  I  remained  in  repose,  either 
in  the  erect,  the  sitting",  or  the  recumbent  position.  In  the 
performance  of  artificial  respiration  we  may,  therefore,  accept 
fifteen  to  twenty  cubic  inches  of  air  as  the  minimum  to  be  used 
at  each  introduction  of  a  charge  of  air  into  the  lung-.  It  may 
be  assumed  that  the  introduction  of  four  times  this  quantity 
would  not  be  too  much;  but  it  may  also  be  assumed  that  the 
smaller  amount  named  is,  under  most  circumstances,  sufficient. 

Another  theoretical  point  relates  to  the  diaphragm. 
When  artificial  breathing  has  been  set  up,  the  action  of  the 
diaphragm,  so  important  in  natural  respiration,  is  lost.  This 
fact  cannot  be  over-estimated,  for  the  diaphrag'matic  con- 
traction is  the  chief  agent  under  the  natural  process.  It 
would  seem,  therefore,  a  priori,  to  be  good  practice  to  excite 
the  diaphragm.  But  theory  indicates,  at  this  present  stage 
of  our  progress,  that  to  excite  the  diaphragm,  by  stimulation 
of  it,  is  to  interfere  unfavorably  with  the  action  of  the  heart. 
We  have,  consequently,  if  we  follow  theory,  to  let  alone  the 
great  inspiratory  muscle,  and  leave  it  to  resume  work  in  the 
course  of  its  own  natural  revivification. 

It  has  been  suggested,  theoretically,  that  in  inflating  the 
lungs  artificially  it  would  be  advisable  to  use  pure  oxj^gen,  or 
an  air  containing  an  excess  of  oxygen,  instead  of  common  air. 
If  the  theory  were  true  it  would  be  embarrassing,  because 
during  the  sudden  emergencies  in  which  the  artificial  method 
is  demanded  the  means  of  obtaining*  pure  oj^xgen  would,  usu- 
all3%  be  difficult.  Fortunately,  theory  in  this  case  is  not  sup- 
ported by  experiment;  for  I  found  by  direct  comparative  ex- 
periment that  the  attraction  of  blood  for  the  oxj^gen  of  the 
common  air  was  better  than  for  oxj^g-en  alone  in  the  artificial 
process.  The  presence  of  the  atmospheric  nitrogen  seemed  to 
have  a  good  effect  by  distribution  of  the  oxygen  into  the 
vesicular  structure. 


CIIAPTEH  II. 

THE  PRACTICE   OF   ARTIFICIAL   RESPIRATION. 

The  practice  of  artificial  respiration  may  be  carried  out  in 
one  of  the  following  ways:  (o)  by  the  manual  method,  or  di- 
rect method, as  some  describe  it;  (6)  by  immediate  insufflation, 
or  the  mouth-to-mouth  method ;  (c)  by  intermediate  insuffla- 
tion, or  the  bellows  method ;  {d)  by  insufflation  combined  with 
manual  expiration;  (e)  by  electrical  excitation,  simple  or  in 
combination  with  insufflation.  These  plans  have  all  their  own 
advantages  and  disadvantages.  In  order  to  estimate  their 
respective  merits,  we  will  take  them  into  consideration  in  the 
manner  in  which  they  are  arranged  above. 

The  Manual  or  Direct  Method. 

This  method,  the  one  usually-  resorted  to  in  cases  of  drown- 
ing and  other  mechanical  forms  of  death  by  asphyxia,  is 
brought  into  operation  in  many  different  ways.  The  simplest 
is  that  which  was  followed  by  Cullen  and  his  school  after  the 
discoveries  of  Black  had  put  aside  mouth-to-mouth  insuffla- 
tion. This  manual  process  consisted  simply  in  laying-  the  pa- 
tient on  the  back,  making  pressure  firmly  on  the  chest  and 
abdomen,  so  as  to  empty  the  chest  of  air,  and  then  setting  the 
compressed  parts  at  liberty,  and  allowing  the  chest  to  refill 
by  its  natural  resilience  and  expansion.  It  is  not  to  be  denied 
that  this  simple  method  has  many  advantages,  and  in  3'oung- 
subjects,  in  whom  the  resiliency  of  the  chest  walls  is  good,  it 
is  an  effective  procedure.  In  stillborn  chiklren  it  is  very  effec- 
tive, and  it  is  not  likely  to  pass  out  of  use.  It  remained  the 
onl}^  system  of  its  kind  for  over  fifty  j'-ears;  until,  in  fact,  the 
ingenious  Marshall  Hall  replaced  it  by  the  system  which  bears 
his  name. 

The  Marshall  Hall  plan  is  carried  out  by  laying  the  body 
in  the  horizontal  position,  aud  giving  it  a  gentle  movement 


1 68  Artificial   Rcspij-ation. 

from  the  side  toward  the  fore  part  of  the  chest,  and  back 
again,  in  what  may  be  called  cradle  fashion,  the  arm  being- 
close  down  by  the  side.  With  the  backward  movement  the 
body  should  be  pulled  a  little  over  toward  the  back.  This 
mode  of  artificial  respiration  is  simple,  and  in  most  cases 
ready.  It  has  the  effect  of  partially  emptying  the  chest  of  its 
contained  air,  and  of  refilling  it  with  outside  atmospheric  air; 
and,  from  its  simplicity,  it  has  been  much  patronized.  Its 
disadvantages  are  that  it  is  difficult  to  carr}^  it  out  on  a  soft, 
yielding  surface  like  a  bed,  and  on  the  narrow  operating-table. 

Another  manual  process  is  that  introduced  by  Dr.  Sylves- 
ter, and  known  by  his  name.  It  is  performed  by  moving  the 
arms  of  the  patient.  The  bod}'  is  laid  prone,  or  with  the  trunk 
somewhat  elevated,  and  the  arms  are  raised  b}^  the  elbows 
above  the  head,  and  are  afterward  brought  down  to  the  sides, 
repeating  the  act  several  times  a  minute.  This  is  a  very 
good  plan  indeed ;  it  causes  the  chest  to  expand  and  draw  in 
a  fair  volume  of  air  and  it  empties  the  chest  of  contained  air, 
by  eas}'  movements. 

A  third  manual  method  was  brought  into  practice  by  Dr. 
Howard,  of  New  York,  and  bears  his  name.  It  is  j)erformed 
by  placing  the  patient  on  his  back,  after  emptying  the  chest 
and  throat  of  any  contained  water;  putting  a  hard  roll  of 
clothing  beneath  the  back;  bending  the  head  well  backward 
so  that  the  throat  may  be  on  the  stretch  to  the  fullest  degree; 
fixing  the  hands  of  the"  patient  over  the  head  by  a  tie,  a  hand- 
kerchief, or  piece  of  cord;  and,  finally,  kneeling  astride  the 
patient's  hips,  grasping  the  front  part  of  the  chest  toward 
the  pit  of  the  stomach,  the  thumbs  pointing  to  the  chin  and 
the  fingers  fitting  into  the  grooves  between  the  short  ribs,  and 
firml}'  pressing  the  sides  of  the  patient  together,  bringing  at 
the  same  time  the  whole  weight  forward,  so  as  to  empty  the 
chest  by  compression,  and  leaning  back  to  let  it  empty  itself 
by  the  recoil  of  the  ribs,  repeating  the  movements  from  seven 
to  ten  times  a  minute. 

A  fourth  manual  method  has  recently  been  introduced  by 
ray  friend  Dr.  Andrew  H.  Smith,  of  New  York.  In  this  method 
the  patient,  in  the  recumbent  position,  is  placed,  if  possible, 
on  a  table,  at  which  are  two  operators.  One  operator,  at  the 
head  of  the  table,  takes  a  hand  of  the  patient  in  each  of  his, 
and  draws  the  arms  upward  with  a  slow  and  stead}-  pull,  con- 
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tinning-  tlie  traction  nntil  the  maximum  of  thoracic  distention 
is  obtained,  in  about  three  seconds.  Tlie  traction  is  then  re- 
laxed, upon  which  tlie  other  operator,  kneeUng  or  standing-  by 
the  side  of  the  patient,  presses  with  both  hands  forcibly  upon 
the  chest  in  a  direction  backward  and  toward  the  median  line, 
so  as  to  diminish  both  the  depth  and  the  breadth  of  the  lower 
half  of  the  thorax,  which  expirating  pressure  is  continued  for 
two  seconds.  Both  sets  of  actions  are  repeated  twelve  times 
a  minute.  This  method,  a  combination  of  Sylvester's  and 
Howard's,  is  effective  without  being  laborious.  Its  disadvan- 
tage is  that  it  necessitates  two  operators. 

Lastly,  under  the  direct  manual  processes  may  be  named 
a  plan  suggested  by  myself,  which  consists  in  placing  the  body 
of  the  patient  in  the  sitting  position,  and  letting  the  right 
hand  be  firmly  grasped  \>y  the  right  hand  of  one  person,  the 
left  by  the  right  hand  of  another  person,  standing  on  their 
respective  sides.  Each  operator  noAV  lifts  the  hand  he  has  in 
charge  upward  in  an  oblique  direction  until  the  limb  is  well 
stretched,  and  raises  it  with  sufficient  force  to  lift  up  the  body 
very  slightly.  Then,  simultaneously,  the  two  let  the  arms 
down  to  the  side,  flexing  the  forearm  on  the  upper  arm,  and 
bringing  the  upper  arm  in  close  proximity  to  the  side  with 
firm  pressure,  using  the  forearm  as  a  lever,  and  repeating 
these  acts  ten  to  twelve  times  a  minute.  By  the  first  of  these 
acts  the  thorax  is  made  to  take  in  a  good  volume  of  air,  and 
b^^  the  second  it  is  made  to  throw  out  an  equally  good  charge. 
The  advantages  of  this  method  are  that  the  labor  required  of 
each  operator  is  not  severe,  and  that  in  the  process  of  raising 
the  body  the  diaphragm  descends,  making  inspiration  very 
nearly  natural.  The  disadvantages  are  that  two  persons  are 
required  to  keep  up  the  operative  procedure,  and  that  a  third 
person  should  take  part  in  holding  up  the  body  in  the  sitting- 
position. 

The  Immediate  Insufflation  Method. 

This  method,  which  predates  the  time  of  Black  and  th? 
discovery  that  carbonic  acid  is  given  oft'  by  the  breath,  was 
advocated  by  Dr.  Fothergill,  who  fiourished  in  the  last  century. 
B3'  it  the  operator  instilled  his  own  breath  into  the  lungs  of 
the  person  whom  he  was  trying  to  restore.  He  placed  his 
mouth  to  the  mouth  or  nostrils  of  the  patient,  or,  as  was  the 
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more  common  as  well  as  more  desirable  practice,  he  made  a 
funnel  of  liis  left  hand,  placed  that  by  tlie  outer  part  over  the 
nostrils,  and  closing-  the  mouth  of  the  patient,  and  putting-  his 
own  mouth  to  the  opening-  of  the  funnel  formed  ^^y  his  thumb 
and  forefinger,  he  breathed  throug-h  the  funnel  backward  and 
forward  so  as  to  empty  and  fill  the  lungs  of  the  patient.  The 
plan  thus  devised  was  considered,  at  first,  effective;  but,  after 
the  discovery  that  in  expiration  the  poisonous  gas,  called 
originally  fixed  air — carbonic  acid — is  given  off  by  the  lungs, 
it  was  argued  that  to  pour  the  exlialed  breath  of  one  human 
being  into  the  lungs  of  another  human  being  was  to  commit  a 
grave  physiological  error,  and  to  intensify  the  bad  condition 
which  was  already  present.  The  objection  is  partly  valid,  but 
the  method,  after  all,  is  not  without  its  advantages.  It  in- 
troduces warm  air,  and  it  regulates  quantity  exceedingly  well. 

Intermediate  Insufflation — The  Bellows  Method 

A  change  of  method  was  introduced  hy  John  Hunter,  who 
invented  a  pair  of  double-acting  bellows  for  artificial  respira- 
tion. The}'  consisted  of  bellows  with  a  central  partition,  giv- 
"ing  two  cavities  ending  in  a  sing-le  nozzle.  When  the  bellows 
were  opened  one  of  the  cavities  filled,  through  a  valve,  with 
pure  air  from  the  atmosphere,  while  the  other  cavity  filled, 
also  through  a  valve,  from  the  nozzle.  In  use  the  nozzle  of 
the  bellows  was  inserted  in  the  nostril  of  the  patient,  and  then 
the  bellows  were  worked  in  the  ordinary  way.  The  result 
was  that  the  air  from  the  lungs  of  the  patient  was  drawn 
into  one  side  of  the  bellows  as  the}'  were  expanded,  and  com- 
mon air  into  the  other  side.  The  bellows  then  contained  two 
charges  of  air,  one  impure  the  other  pure.  When  the  bellows 
were  being-  closed,  the  air  which  had  been  drawn  from  the 
lungs  was  expelled  into  the  open  air,  and  that  which  had  been 
drawn  from  the  open  air  was  driven  into  the  lungs.  Thus  a 
double  current  was  set  up  as  in  ordinary  respiration,  and  the 
natural  process  of  respiration  was  imitated. 

Very  early  in  my  experimental  career,  without  being- 
aware,  at  the  time,  of  Hunter's  bellows,  I  constructed  bellows 
on  a  similar  principle,  and  have  used  them  until  this  day,  on 
many  occasions.  They  withdraw  and  deliver  out  ten  to  fifteen 
cubic  inches  of  gas  very  readily,  but  I  cannot  say  they  are 
altogether  convenient  for  the  requirements  of  the  practitioner; 
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they  take  up  a  considerable  amount  of  room,  and  they  are 
rather  clumsy  in  work.  The  appearance  of  the  bellows  is 
subjoined.  Thej*  ai-e  worked  in  the  same  manner  as  ordinary 
bellows,  and  an  elastic  tube  is  easily  passed  over  the  nozzle 
to  g'o  to  the  nostril  or  mouthpiece  applied  to  the  patient. 


A  few  3'ears  later  I  invented  the  double-acting'  india-rubber 
bellows  for  artificial  respiration  generall}'  known  b^'  my  name, 
and  which  are  more  practical  than  the  above.  They  can  be 
carried  in  the  pocket,  and  are  as  portable  as  need  be.  They 
consist  of  two  india-rubber  hand-bellows,  which  may  be  joined 
together  or  may  be  separate,  according-  to  choice.  The  bel- 
lows terminate  in  one  common  tube,  that  may  be  called  the 
nostril  tube,  and  each  bellows  will  contain  four  cubic  inches  of 
air.  They  are  so  valved  that  when,  after  being-  compressed 
together,  they  are  allowed  to  expand,  the  one  fills  with  com- 
mon air  and  the  other,  after  the  nostril  tube  is  inserted  in  the 
nostril,  with  air  from  the  lungs.  During-  compression  the  air 
in  the  bellows  containing-  the  pure  air  is  forced  into  the  lung, 
■while  the  bellows  containing-  impure  air  is  expelled  into  the 
open  air.  When  the  compression  is  taken  off  the  bellows  fill 
on  both  sides,  one  side  from  the  common  air,  the  other  from 
the  lung — that  is  to  say,  from  the  air  that  ought  to  be  expired 
by  the  patient;  one  side,  in  short,  is  supplying-  while  the  other 
is  exhausting.  To  the  supply  side  is  added  a  small  bag*  or 
reservoir,  very  elastic,  in  order  to  prevent  undue  pressure 
being  made  upon  the  lungs. 

In  using-  these  bellows  the  nostril  tube  is  inserted  in  the 
nostril  on  one  side,  so  as  to  fill  the  nostril  completely;  then 
the  other  nostril  is  closed  by  pressing  wath  the  left  fing-er  and 
thumb,  firmly,  on  the  nostril  tube,  and  the  bellows  are  worked 
with  the  right  hand.  If  the  chest  of  the  subject  be  small,  as, 
for  example,  the  chest  of  a  newborn  child,  both  bellows  may 
be  worked  at  the  same  time;  but  if  the  chest  be  large,  the 
chest,  for  instance,  of  an  adult  man,  five  consecutive  sti'okos 
may  be  made  with  the  bellows  which  fills  the  lungs,  and  then 
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three  with  that  \A^hich  empties  them.  In  this  way  natural 
respiration  can  be  very  closely  imitated,  and  the  lung-  can  he 
filled  and  emptied  ten  times  in  the  minute  without  any  dang-er 
of  mechanical  injury  t'roui  the  action.  I  have  inserted  a  dia- 
gram of  these  double-acting  elastic  bellows  in  a  previous 
article  on  the  subject,  but  I  repeat  it  here,  as  a  necessary' 
part  of  the  present  article.  They  answer  exceedingly  well, 
and  I  have  had  the  most  satisfactor}'  results  from  their  use. 
The  disadvantage  of  them  is  that  they  are  apt  to  become  hard 
in  structure  in  course  of  time,  and  do  not  then  act  so  freely  as 
is  desirable. 


The  simplest  bellows  plan  of  all,  and  in  vdy  opinion  the 
best  of  every  plan,  is  the  following:  Take  a  piece  of  soft  india- 
rubber  tubing,  one  quarter  of  an  inch  in  diameter  and  two  feet 
long.  Into  one  end  of  this  tube  insert  a  short  tube  of  bone  or 
vulcanite,  to  make  a  firm  tube  for  insertion  into  one  nostril; 
pass  the  other  end  of  the  elastic  tube  to  the  nozzle  of  a  pair  of 
bellows — hand  bellows  such  as  are  used  for  ether  spray,  or  a 
pair  of  parlor  or  kitchen  bellows,  as  may  be  most  handy  at 
the  moment.  Insert  the  nostril  tube  into  one  of  the  nostrils 
of  the  patient,  and,  standing  on  the  right  side  of  the  patient, 
take  the  nostrils  in  the  grip  of  the  left  thumb  and  finger; 
compress  the  free  nostril  on  to  the  tube,  and  with  the  right 
hand,  or,  better  still,  by  the  hands  of  an  assistant  let  the  chest 
be  gently  inflated  with  air,  until  it  is  seen  to  be  filled.  At 
this  point  remove  the  pressure  from  the  free  nostril,  and  allow 
the  lungs,  by  their  own  elasticity,  to  empty  themselves,  as- 
sisting the  movement,  if  necessary,  by  gentle  pressure  on  the 
abdomen.  These  acts  maj^  be  repeated  ten  times  in  the  min- 
ute. The  method  is  very  elTective,  and  is  not  fatiguing;  but 
it  has  the  disadvantage  of  requiring  two  persons  to  carry  it 
out  eff"ectivelv. 
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The  Method  of  Electrical  Excitation. 

I  once  devoted  a  considerable  time  in  research,  by  the  ex- 
perimental method,  in  order  to  discover  if  by  electrical  excita- 
tion, simply  or  combined  with  artificial  insufflation,  natural 
respiration  could  be  established  after  it  had  been  suspended. 
The  results  were  unusuall3^  important,  although  negative  in  a 
practical  sense.  I  got  ]\Iessrs.  Krohne  and  Seseman  to  make 
for  me  a  double-acting  bellows  so  connected  with  a  faradic 
machine  that  at  each  compression  of  the  elbows  a  current 
passed.  A  metal  wire  from  the  bellows  attended  the  nostril 
tube,  and  formed,  very  conveniently,  one  of  the  electrodes. 
The  other  electrode  from  the  battery  terminated  as  a  needle, 
and  was  connected  to  a  button  within  the  bellows,  which 
could,  by  compression,  be  brought  into  contact  with  another 
button  connected  Avith  the  nostril  wire.  In  action,  whilst  the 
bellows  were  filling  with  air,  there  was  no  shock;  but  when 
the}^  were  closed,  and  the  lungs  were  filled,  "a  shock,  of  any 
strength  desired,  was  delivered.  B3'  introducing-  the  needle 
from  the  free  electrode  into  different  parts  of  the  chest,  into 
the  pectoral  muscles,  or  into  the  diaphragm,  muscular  action 
could  be  produced,  so  long  as  any  vitality  remained,  at  the 
moment  the  chest  v>'as  charged  with  air  \iy  the  bellows.  It 
was  quite  remarkable  to  observe  after  death  by  chloroform 
how  well  this  plan  answered  in  producing  inspiration  and  ex- 
piration. Under  it  a  good  vesicular  murmur  could  be  ob- 
tained, when  the  diaphragm  was  made  to  contract,  and  loud 
laryngeal  sounds  were  often  uttered.  Yet  the  results  were 
always  indifferent,  from  the  circumstance  that  under  the  elec- 
tric excitation  which  called  forth  the  contractions  of  the  dia- 
phragm, the  heart  was  paralyzed  and  the  circulation  was 
brought  to  a  stand. 

In  other  experiments  I  succeeded  in  setting  up  good  in- 
spiration and  expiration  through  electric  excitation  alone,  i.e., 
without  the  bellow^s,  by  inserting  the  needle  of  one  electrode 
into  the  larj'nx  and  the  needle  of  the  other  electrode  into  the 
diaphragm,  and  by  making  and  breaking  contact  every  ten 
seconds  regularly,  under  the  direction  of  a  metronome.  The 
effects  were  the  same  as  when  the  bellows  were  used  with 
the  current;  the  excitation  which  called  the  diaphragm  into 
play  produced  paralysis  of  the  heart. 


CHAPTER  III. 

VALUE   OF  ARTIFICIAL  RESPIRATION. 

Artificial  respiration  is  such  a  ready  practice,  and  at 
first  sig-lit  seems  to  promise  so  much,  we  wonder,  after  a  few 
years,  why  such  a  Uttle  comes  out  of  it.  I  have  heard  a  prac- 
titioner of  long-  experience  say  that  he  never  was  sure  of  hav 
ing-  seen  any  g-ood  from  it.  He  had  seen  Avhat  looked  like 
success  following"  upon  its  use,  but  never  after  the  vital  irrita- 
bility of  the  respiratory  muscles  had  been  lost.  He  adduced, 
in  proof  of  this  statement,  a  well-known  instance  that  had 
come  under  his  own  observation,  in  which  the  captain  of  a 
vessel  and  three  of  his  men,  after  being'  capsized  in  a  boat, 
were  carried  on  board  a  steamer  in  the  same  state  of  apparent 
death  from  submersion.  The  captain  was  carried  into  the 
cabin,  where  the  surg-eon  and  his  assistants  used  every  eiTort 
of  artificial  respiration  to  restore  him  to  animation,  without 
avail.  The  three  sailors  were  simjDly  carried  down  to  the 
eng-ine-room  and  there,  at  the  hig-h  temperature,  thej^  all  came 
rapidlj'  back  to  life  without  other  assistance  from  any  one. 
Something-  like  to  this  is  sometimes  seen  in  experimental  work. 
I  remember  a  lecturer  bring-ing*  to  lecture  a  kitten  that  had 
been  drowned,  and  had  been  under  cold  water  for  three  hours, 
in  order  to  demonstrate  to  his  class  some  anatomical  fact 
connected  with  the  heart.  He  had  wrapped  the  little  animal 
in  wool,  and  had  put  it  into  the  pocket  of  his  under-coat;  but 
when  he  came  to  take  it  out  he  found  it  breathing-  reg-ularly. 
It  recovered,  and  g-rew  up  to  become  the  favorite  cat  of  the 
household.  It  is,  therefore,  not  always  easj*  to  say  if  results 
seen  to  follow  upon  artificial  respiration  ure  post  hoc  ov  prop- 
ter hoc  the  artificial  procedure.  The  only  way  that  I  saw 
open  for  assurance  on  this  point  was  to  put  two  animals  of 
the  same  ag-e  and  kind  into  the  same  anaesthetic  chamber,  and 
let  them  both  sink  into  death;  then  remove  them,  lay  them 
on  the  same  table,  at  the  same  temperature,  and  set  up  arti- 
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ficial  respiration  in  one,  Avhile  the  other  was  left  to  its  fate. 
This  is  absolute  proving-,  and  it  gives  an  absolute  result  Avhen 
it  is  properly  carried  out.  I  have  carried  it  out  many  times, 
with  the  result  that  life  can  be  restored  to  the  animal  that  has 
been  subjected  to  the  artificial  plan,  while  the  animal  left  to 
its  fate  remains  dead.  I  could  make  this  demonstration  at 
any  time,  and  I  have  often  made  it  at  my  lectures  on  resusci- 
tation. It  offers,  perhaps,  a  correct  and  complete  view  of  the 
sum  total  of  value  of  the  artificial  respiratory  process. 

And  here  I  may  state,  at  once,  that  this  demonstration 
teaches  several  lessons.  (1)  That  if  any  good  is  to  come  from 
the  artificial  method  it  must  be  set  up  at  once.  (2)  That  so 
long  as  there  is  natural  breathing,  however  slight  it  may  be, 
it  is  better  than  artificial.  (3)  That  when  under  the  artificial 
method  the  natural  is  re-established,  it  is  right  at  once  to  let 
the  natural  have  place,  and  to  cease  all  further  attempt  at 
the  artificial  so  long  as  the  natural  is  in  progress.  (4)  That 
until  return  to  the  natural  act  takes  place,  it  is  wise  to  con- 
tinue the  artificial  aid  so  long  as  the  muscles  remain  flaccid 
and  the  blood  in  the  veins  remains  fluid.  (5)  That  in  canying 
out  the  artificial  method  no  force  is  necessary,  and  that  any 
extreme  force  is  dangerous  to  the  lungs  by  imperilling  struc- 
tures that  may  be  easih'  ruptured  if  subjected  to  undue  stress 
or  sudden  violence. 

The  reason  for  these  few  observances  are  of  great  weight, 
since  success  or  failure  depends  on  several  minor  circum- 
sta«ces,  which  put  together  make  up  an  important  major 
result.  If  from  the  mode  of  death  the  heart  and  the  breath- 
ing- org-ans  have  failed  simultaneously,  the  lapse  of  a  very  few 
moments  suffices  to  render  the  artificial  process  inoperative 
forg'ood.  Like  Hooke,  I  have  seen  the  motion  of  the  heart 
restored  in  inferior  animals  bj-^  inflation  of  the  lungs,  but  never 
after  the  right  heart  has  failed  to  contract  for  a  period  of 
thirty  seconds  in  both  its  cavities;  so  that  we  may  consider 
this  mode  of  arrest  as  extremely  fatal.  Again,  when  the  ac- 
tion of  the  heart  continues  on  the  right  side,  if  the  pulmonary' 
arterioles  be  contracted,  the  chances  of  recovery,  under  artifi- 
cial infiation,  are  extremely  small,  because  it  generally  hap- 
pens that  before  the  pulmonary  vessels  relax  the  blood  con- 
tained in  the  pulmonary  tract  undergoes  coagulation,  and 
thereupon  all  attempts  at  re-establishing  the  pulmonic  current 
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is  out  of  the  question.  Once  more;  the  blood,  thoug-h  it  may 
be  in  circuit,  may  not  be  in  a  condition  to  assimilate  oxygen, 
and  artificial  respiration,  however  long"  applied,  may  then 
fail.  Lastly,  in  some  forms  of  death,  commencing  at  the 
lungs,  there  seems  to  be  a  determinate  failure  of  power  in  the 
nervous  centres  to  sustain  the  respiratory  movements  inde- 
pendently, and  then  death  occurs,  even  after  indications  of 
consciousness  have  been  seen  as  the  result  of  the  artificial 
method.  Thus,  as  I  taug-ht  in  1869,  the  value  of  artificial  res- 
piration is  always  somewhat  limited.  To  insure  its  success 
there  must  be;  (a)  motion  of  the  heart;  (6)  open  pulmonary 
vessels;  (c)  fluid  blood;  (cZ)  blood  that  will  underg-o  natural 
oxidation;  and,  (e)  continued  vitality  of  the  nervous  and  mus- 
cular systems. 

It  is  essential  to  submit  these  difficulties,  in  order  to  pre- 
vent the  wonder  and  disappointment  which  are  so  often  felt 
after  failures,  upon  false  promises  of  success,  made  on  narrow- 
experience  and  little  knowledge.  The  statements  which  some- 
times are  allowed  to  go  the  round  of  the  press,  and  which 
even  find  their  way  into  scientific  journals,  to  the  effect  that  a 
new  mode  of  artificial  respiration  has  been  discovered,  under 
which  life  may  be  restored  in  all  cases  of  death  from  suffoca- 
tion and  from  narcotic  vapors,  if  the  attempt  be  only  contin- 
ued for  a  sufficient  length  of  time,  must  be  taken  cum  grano. 
It  is  true  that  extraordinary  success  does  now  and  then  follow 
prolonged  artificial  respiration,  but  such  success  is  only  ob- 
tained under  specially  favorable  circumstances,  when  every 
condition  leading  to  recovery  is  in  train  for  recovery. 


CHAPTEE  LY. 

THE   EXPECTATION   FROM  ARTIFICIAL  RESPIRATION. 

While  the  facts  named  above  are  still  fresh  on  the  mind, 
it  will  be  in  place  to  indicate  the  conditions  of  sudden  dissolu- 
tion, during-  which  artificial  respiration  may  and  may  not  be 
expected  to  prove  of  service. 

Actions  of  Gases  and  Vapors. 

We  may  consider,  in  the  first  instance,  deaths  from  inhala- 
tion of  narcotic  and  other  poisonous  gases  or  vapors. 

Gases  and  vapors  capable  of  arresting"  respiration  on  being" 
inhaled  may  be  divided  into  two  classes:  one  which  may  be 
called  neg-ative  in  action;  another  which  may  be  called,  for 
want  of  a  better  term,  positive  or  irritant.  If  I  see  before  me 
a  table  of  specimens  of  these  substances  I  can  pick  out  each 
kind,  and  can  tell,  at  the  same  time,  those  which  would  allow 
of  recovery  under  artificial  respiration,  and  those  which  would 
not,  or,  at  all  events,  would  allow  the  least  chance  of  recoveiy. 
As  a  rule,  the  negative  in  character  are  least  injurious,  and 
permit  the  best  recoveries  by  the  artificial  method.  These 
run  as  follows,  according  to  my  observation  of  their  action 
and  of  the  effect  of  artificial  respiration  after  they  have  caused 
arrest  of  vital  action  bj^  the  lungs : — (a)  Nitrogen ;  (b)  hydro- 
gen; (c)  nitrous  oxide;  (d)  marsh  gas;  (e)  methylic  ether. 
After  these  following  next  in  order:  (/)  heav^-  carburetted 
hydrogen;  (g)  vapor  of  sulphuric  ether;  (h)  meth3'lal.  From 
suspended  life  after  the  inhalation  of  any  one  of  these  sub- 
stances, recovery  may  be  secured  by  artificial  respiration,  as 
a  general  rule,  if  natural  respiration  has  not  been  suspended 
longer  than  from  ninety  to  one  hundred  and  ten  seconds,  before 
the  artificial  respiration  has  been  commenced. 

The  reason  wh\^  artificial  respiration  is  so  often  successful 
after  apparent  death  from  inhalation  of  the  agents  enumerated, 
VIII— 12 
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arises,  I  think,  from  the  circumstance  that  they  are  all  more 
or  less  inert.  Received  into  the  lungs,  and  passing,  by  diffu- 
sion, into  the  blood,  where  they  displace  a  portion  of  the  gases 
belonging  to  the  blood,  they  inflict  no  more  injury  than  occurs 
from  displacement.  They  do  not  stimulate  muscular  action; 
they  do  not  cause  contraction  of  the  arterioles,  either  of  the 
pulmonary  or  of  the  general  arterial  sj^stem ;  the}'-  produce  no 
disorganization  of  blood ;  and  they  lead  to  no  serious  molecular 
change  of  the  nervous  matter.  When,  therefore,  they  destroy 
life  the  process  of  destruction  is  due  to  changes  incident  purely 
to  prolonged  arrest  of  function,  not  to  any  chemical  or  phy- 
sical change  excited  by  their  direct  action  on  the  structures 
with  which  they  may  come  into  contact.  The  immunity  from 
death  which  occurs  so  repeatedly,  year  after  year,  in  the  hu- 
man subject  submitted  to  the  influence  of  nitrous  oxide  gas, 
may  be  traced  in  this  wa^^  to  the  negative  action  of  the  gas. 
The  gas  does  not  combine;  it  does  not  disorganize;  it  does  no 
more  than  arrest  the  process  of  respiration  and  feed  the  blood 
for  a  brief  period  with  an  asphyxiating  substance. 

The  success  of  artificial  respiration,  even  in  cases  which 
seem  to  be  the  most  favorable  for  its  application,  is  not,  how- 
ever, uniform.  The  success  may  be  modified  by  many  accom- 
panjing  circumstances,  a  fact  which  can  only  be  correctly 
learned  from  experimental  observation.  I  will  state  some  il- 
lustrations as  they  have  come  before  me  during  experiment. 
If  two  animals  be  submitted  to  artificial  respiration  after 
asphyxia,  one  wath  the  stomach  loaded  with  food,  the  other 
with  the  stomach  emptj',  the  one  with  the  stomach  loaded  will 
not  be  restored,  the  other  will  be,  all  other  circumstances 
being  equally  favorable,  and  the  mode  of  artificial  respiration 
being  the  same.  If  two  animals  be  observed,  in  one  of  which 
there  has  been  long  deprivation  of  food,  and  in  the  other  re- 
cent replenishment  with  time  for  digestion,  the  exhausted 
animal  will  not  respond,  while  the  well-fed  animal  will.  If  a 
young'  animal  and  an  old  one  be  the  subjects  under  observa- 
tion, it  will  invariably  be  found  that  the  j^oung  animal  will 
have  manj'  chances  of  recovery  over  the  old  one;  in  fact,  a 
young,  though  apparently  lifeless  animal,  may  not  actually 
be  in  danger,  while  an  old  one  is  hopelesslj^  dead.  Again,  the 
temperature  and  condition  of  the  air  at  the  time  of  artificial 
respiration  is  all-important.     At  a  temperature  of  90°  Fahr., 


Artificial  Respiration.  179 

with  the  air  charg-ed  with  water  vapor  to  30°  on  the  hj'gro- 
metric  scale,  there  will  be  much  greater  probability  of  recov- 
ery than  with  an  air  at  50°  Fahr.,  with  a  larg-er  charg-e  of 
moisture;  ag-ain,  a  low  and  dry  will  offer  a  better  chance  than 
a  medium  and  moist  temperature.  But  the  most  important 
matter  to  remember  of  all  is  that  success  or  failure  depends 
largel^^  on  the  time  that  has  been  expended  in  inducing-  the 
asphyxia.  If  the  asph^^xiated  condition  has  been  rapidly  in- 
duced the  recovers'  is  easy,  if  recover^'  is  to  follow;  if  the  as- 
phyxia is  brought  about  slovvl}^  recovery  is  always  difficult, 
and  always  prolonged.  The  explanation  of  this  circumstance 
is  simple  enough.  Under  prolonged  asphyxia  the  blood  and 
all  the  tissues  have  been  brought  within  the  influence  of  the 
asphyxiating  agent;  the  muscles  are  under  its  influence,  and 
the  nervous  centres  are  under  its  influence;  in  plain  terms,  the 
whole  body  is  under  its  influence,  and,  to  re-start  the  breath- 
ing is  merely  to  clear  the  breathing  organs,  and  to  wait  there. 
Presuming  that  there  be  a  minute  current  of  blood  passing 
over  the  lungs,  from  the  right  to  the  left  side  of  the  heart,  that 
current  properly  fanned  maybe  a  means  of  escape  after  a  long 
time  of  artificial  respiration;  but  this  result  is  uncommon,  and 
very  different  from  the  quick  transition  from  life  to  death  seen 
after  rapid  asphyxia,  when,  although  the  death  may  be  con- 
sidered as  certain,  the  recovery  is  induced,  as  by  magic,  under 
a  few  strokes  of  the  artificial  respiration. 

I  have  been  speaking  above  of  negative  gases  and  vapors. 
When  we  come  to  other  bodies  of  the  gaseous  or  vaporous 
class,  which  on  being  inhaled  do  more  than  simply  replace  air, 
that  is  to  say,  which  act  chemically  on  the  blood,  or  are  freely 
absorbed  and  held  by  the  blood,  or  which,  on  being  carried  by 
the  blood  into  the  extreme  parts,  produce  a  phj'siological  dis- 
turbance in  muscular  fibre,  or  in  nervous  matter,  causing 
thereby  a  disconnection  between  nervous  and  muscular  func- 
tions, we  are  on  different  ground  altogether.  In  these  condi- 
tions artificial  respiration  is  of  little  value,  except  it  be  com- 
menced immediately  after  the  respiration  has  ceased. 

So  much  for  the  value  of  artificial  respiration  after  suspen-. 
sion  of  life  by  inhalation  of  narcotic  vapors.     It  is  necessary, 
next,  to  refer  to  its  value  after  suspension  of  life  from  mechani- 
cal obstructions  to  respiration,  as  after  drowning,  strangu- 
lation,  or  other   forms   of   mechanical   suilocation.      In   my 
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experimental  researches  on  suspension  of  life  by  immersion  in 
water  death  was  found  to  be  remarkably  decisive  and  rapid, 
except  in  the  case  of  young-  animals,  the  elasticity  of  whose 
tissues  causes  a  rapid  emptying-  of  the  water  absorbed  into 
the  bronchial  cavities  so  soon  as  the  body  is  placed  in  the  open 
air.  I  have  never  seen  recovery  in  a  full-grown  animal  of  any 
kind  as  the  result  of  artificial  respiration  after  five  minutes' 
absolute  immersion,  with  one  exception,  and  that  in  the  hu- 
man subject.  Under  five  minutes  the  success  of  the  artificial 
process  is  striking,  if  it  be  done  promptly  and  correctly.  The 
first  thing  necessar^^  for  success  consists  in  completely  empty- 
ing-the  bronchial  tubes  of  the  water  which  they  contain;  a 
plan  best  carried  out  by  lifting-  up  the  lower  part  of  the  bodj' 
face  downward,  and  making  pressure  on  the  abdomen  and 
thorax.  Until  this  is  done,  and  the  course  is  made  clear  for 
the  free  and  easy  entrance  and  exit  of  air,  the  mere  act  of 
driving-  air  into  the  lung-  is  calculated  to  do  more  harm  than 
good,  from  forcing  water,  like  a  water  wedge,  into  the  air 
vesicles,  causing  rupture  of  the  vesicles,  with  infiltration  of 
water  into  the  cellular  tissue  and  destruction  of  pulmonary 
elasticity.  When  the  lungs  are  free  to  receive  air,  then  the 
artificial  introduction  and  extraction  of  air  is  the  one  remedy. 
But  now  another  element  of  practice  comes  into  requisition, 
second  only  in  importance  to  artificial  breathing-  itself  and 
that  is  the  introduction  of  an  air  well  warmed.  A  tempera- 
ture of  120°  Fahr.  is  not  one  degree  too  high  for  artificial  res- 
piration after  drowning-;  and  much  of  the  failure  which  is  met 
with  after  the  ver^^  best  method  of  introducing-  air  rests  on 
carelessness  or  inability  to  carry  out  the  process  in  warm  air. 
Warm  air  tells  usefully  in  everj^  way.  It  produces  evapora- 
tion from  the  lungs,  which  is  useful  for  oxidation;  it  favoi^s 
evaporation  from  the  skin,  which,  in  its  turn,  favors  circula- 
tion ;  and  it  restores  warmth  to  the  bod.^'  at  large,  a  great 
advantage  of  itself  after  the  deprivation  of  heat  to  which  the 
body  has  been  subjected.  In  all  hospitals  and  receiving-houses 
for  the  drowned,  a  room  with  a  high  temperature  should  at 
all  times  be  ready  for  those  who  have  been  immersed.  In 
steam  vessels  the  engine-room  is  the  place  to  which  ever3' 
person  who  has  underg-one  immersion  should  be  immediately 
carried. 

When  asphyxia  has  been  brought  about  in  the  air,  as  in 
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cases  of  hanging,  strangling,  and  suffocation,  artificial  respira- 
tion stands  at  its  best  as  a  means  of  restoring  life.  Presum- 
ing that  in  apparent  death  from  suffocation  no  injury  has  been 
inflicted  on  the  spinal  cord,  and  no  compression  on  the  vessels 
of  the  neck,  it  is  astounding  to  observe  what  rapid  recoveries 
will  take  place  after  every  sign  of  death,  following  upon  me- 
chanical suffocation,  has  been  presented.  In  some  instances 
the  spontaneous  return  of  respiration  has  been  known  to  occur 
in  criminals  after  suspension  for  a  time  long  enough  for  the 
legal  period  enforced  to  insure  the  extinction  of  vitalit}';  and 
the  ease  with  which,  in  these  and  other  cases,  the  body,  after 
a  long  time  of  apparent  death,  can  be  called  back  to  life,  has 
to  be  seen  to  be  accredited.  In  a  boy  upon  whom  I  performed 
successfully  the  operation  of  tracheotomy  for  diphtheria,  and 
who  was  suffocated  afterward  from  plug'ging  of  the  tube,  life 
was  restored  by  artificial  respiration  eleven  minutes  after 
natural  respiration  had  entirely  ceased.  In  these  instances  of 
pure  asphyxia  every  condition  is  favorable  for  artificial  res- 
piration, and  for  recovery  under  it.  The  lungs  are  charged 
with  blood;  there  is  a  chance  that  the  current  of  blood  be- 
tween the  right  and  the  left  side  of  the  heart  is  not  actually- 
broken,  though  it  may  almost  have  ceased  to  move;  and  there 
is  also  a  fair  chance  that  the  blood  may  not  have  undergone 
coagulation. 

Summary. 

The  subjects  considered  in  this  essay  may  be  summarized 
as  follows: 

Theoretically. — Asphyxia  is  the  state  of  suspended  anima- 
tion in  which  artificial  respiration  may  be  expected  to  be  of 
service.  Under  apnoea  or  syncope  of  the  lesser  circulation 
its  value  is  problematical. 

Artificial  respiration  is  most  likely  to  be  effective,  in  young 
subjects,  after  negative  modes  of  death,  and  after  death  rapidly 
induced. 

Practically. — Artificial  respiration  should  always  be  pre- 
ceded by  means  for  clearing  the  trachea  and  bronchial  pas- 
sages of  all  obstructions,  solid  or  fiuid. 

It  cannot  be  commenced  too  ea  rly  after  natural  respiration 
has  ceased. 
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It  should  alwaj'^s  be  carried  on,  when  it  is  possible,  in  a 
warm  and  moderately  dry  air. 

The  best  manual  mode  is,  probably,  that  of  Dr.  Andrew  H. 
Smith,  described  at  pag-e  168. 

The  best  mode  by  insufflation,  and  the  best  mode  alto- 
gether, when  it  can  be  done,  is  that  by  the  nostril  tube  and 
bellows,  described  at  pag-e  172. 

Artificial  circulation  should  be  continued  so  long-  as  the 
blood  in  the  veins  remains  fluid,  and  the  muscles  respond  to 
electric  excitation. 
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OIIAPTEE  I. 

The  hyg-iene  of  the  child  begins  with  its  conception  and 
depends,  at  that  time  and  throughout  pregnane}',  upon  ma- 
ternal conditions;  if  these  are  satisfactory-,  the  entrance  of  the 
child  into  life  is  a  happy  one,  but  if  they  are  abnormal,  it  is 
"unfortunate. 

It  is,  then,  with  the  pregnant  woman  that  we  must  first 
occupy  ourselves,  giving  her  such  advice  and  treatment  that 
she  shall  bear  a  child  of  robust  constitution. 

For  her  comfort  an  abdominal  bandage  is  to  be  recom- 
mended; for  the  vomiting'  of  the  first  months  no  treatment  is 
required  unless  it  become  serious;  constipation  may  be  met 
and  overcome  by  rectal  injections  of  oil,  g-l^'cerin,  or  honey, 
or  by  g"entle  laxatives,  such  as  rhubarb,  cascara  sagrada,  and 
some  mineral  waters.  Violent  cathartics  should  be  avoided. 
All  severe  exercise,  like  riding  and  dancing,  long  voyages  or 
journeys,  and  whatever  produces  great  fatigue,  exert  an  un- 
favorable influence  upon  pregnancy.  Moderate  exercise,  on. 
the  other  hand,  short  drives  or  walks  for  an  hour  or  two  daily, 
should  be  allowed.  Especial  prudence  must  be  employed  at 
times  corresponding  to  the  regular  menstrual  epoch.  Hot 
foot-baths  may  cause  a  rapid  flow  of  blood  to  the  lower  ex- 
tremities and  should  not  be  taken  for  this  reason;  but  shower- 
baths  and  the  spinal  douche  may  be  kept  up  during  preg- 
nancy, and  for  many  women  a  cool  sponge  bath  on  rising  is 
excellent.  But  no  course  of  hydrotherap}'  should  be  begun 
during-  pregnancy.  Sea-bathing  need  not  be  discontinued  if 
the  patient  is  well  and  the  pregnancy  is  normal,  provided  it  is 
not  too  fatiguing. 

Warm-water  baths  at  home  at  a   temperature  of  about 
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90°  F.  should  not  last  more  than  fifteen  minutes  nor  be  re- 
peated oftener  than  every  fifth  day.  This  interval  should  be 
increased  to  eight  or  ten  days  during  the  last  m.onth.  Vag-inal 
injections  are  advisable,  but  must  be  discontinued  during-  the 
last  fortnight,  owing  to  i30ssible  injur^^  from  the  nozzle  of  the 
syringe  or  from  the  violence  of  the  jet.  At  the  same  time, 
such  injections  may  be  required  during  the  whole  period  if 
there  is  any  vaginitis  or  if  other  conditions  demand  them. 
During  the  last  two  weeks  of  pregnancy,  when  premature  de- 
livery is  not  to  be  feared  or  is  unimportant,  it  is  well  to  use  an 
antiseptic  injection  daily;  for  examj^le,  bichloride  of  mercury 
(1  to  4,000).  This  injection  should  thoroughly  cleanse  the 
cervix  uteri,  the  vagina,  and  the  vulva.  After  deliver}^  the 
woman  should  gradually  return  to  her  ordinary  mode  of  life 
by  observing  the  following  rules: 

First  Fortnight — Bed. 

First  week. — Dorsal  decubitus  during  the  first  half;  dorsal 
or  lateral  decubitus,  as  preferred,  during  the  second  half. 

Second  week. — The  head  may  be  raised  by  pillows  in  the 
first  half;  the  patient  may  sit  up  completely  in  bed  during  the 
second. 

Second  Fortnight — Room  or  House. 

Third  week. — Patient  may  sit  in  an  arm-chair  in  her  room, 
remaining  there  an  hour  longer  each  day,  and  at  the  end  of 
the  third  week  may  leave  her  room,  but  must  keep  to  the 
house. 

Fourth  week. — Sofa  and  easy-chair.  At  the  end  of  this 
week  the  patient  may  take  her  first  trip  in  the  open  air. 

Fifth  and  sixth  week.— The  patient  may  begin  to  enjoy 
drives  and  walks,  but  when  she  does  not  nurse  her  child  and 
her  courses  return,  usually  about  six  weeks  after  parturition, 
she  must  keep  quiet  in  bed  or  on  an  easy-chair  during  the  first 
two  days  at  least,  or  even  during  the  entire  flow. 

When  menstruation  is  re-established  the  woman  returns 
to  her  usual  life,  and  only  after  this  time  may  the  conjugal 
relation  be  again  resumed  without  injury  to  her.  But  no 
fatiguing  exercise  can  be  indulged  in  before  the  fourth  month 
after  deliverv,  when  the  uterus  has  returned  to  its  normal 
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condition.  When  the  Avoman  nourishes  her  child,  and  her 
menstruation  is  absent,  she  must  avoid  all  fatigue  of  exercise 
or  long-  journey  until  the  infant  is  weaned;  otherwise  the 
health  of  both  mother  and  child  maj^  be  endangered. 

Extreme  care  in  attending  the  child  and  in  providing  suit- 
able food  for  it  is  indispensable  to  assure  its  health  and  to 
protect  it  against  the  diseases  which  so  often  attack  it.  We 
proceed  now  to  consider  the  four  subjects  of  physiology,  hy- 
giene, aliment,  and  diseases  of  the  new-born  infant. 


CHAPTER  11. 

PHYSIOLOGY. 

Weight. 

At  the  moment  of  birth  a  child  weighs  about  93.75  ounces 
avoirdupois,  but  during  the  first  two  days  loses  about  three 
ounces.     This  loss  it  regains  in  the  next  five  days,  so  that  by 
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Fig.  1.— Curve  of  weight  for  the  first  ten  days 

the  end  of  the  first  week  its  weight  is  the  same  as  it  was  at 
birth. 

The  daily  increase  in  weight  after  the  first  seven  days  is 
variable,  but  may  be  estimated  about  as  follows: 
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During-  the  first   three  months,  0.78  ounce  a  day. 

"  second     "           "        0.63  " 

"  third        "           "        0.45  " 

"           "  fourth     "           "        0.30  " 

The  total  weight  at  the  end  of  the  first  three  months  is 
about  10  pounds;   at  the  end  of  tlie  second  quarter,  13  to  14 
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Fig.  2.— Weight  curve  during  the  first  year. 

pounds;   at  the  end  of  the  third,  16  or  17  pounds;  and  at  the 
end  of  tlie  3^ear,  19  or  20  pounds. 

This  second  curve  shows  the  weig-ht  increase  during  the 
first  year,  and  by  it  we  see  that  the  child's  weight  is  more 
than  doubled  in  the  first  six  months  and  more  than  trebled 
during  the  second  six  months.  A  child  which  weighs  95  ounces 
at  birth  is  a  little  above  the  average  if  it  reaches  300  ounces 
at  the  end  of  the  first  year. 
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Fig.  3.— Basket-scales  (Exupere). 


Fig.  4.— Hammock-scales  (Pinard). 
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For  weighing-  newborn  children  a  number  of  instruments 
have  been  invented.  Fig-s.  3,  4,  and  5  show  those  most  com- 
monly used. 

Fig.  5  shows  Galante's  baby-weigher,  but  the  scales  are  to 
be  preferred  on  account  of  their  greater  accuracy. 

For  registering  the  infant's  weight  graphically  a  ruled 
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Fig.  5. — Galante's  Baby  Weigher  (the  child  is  hung  in  a  basket  upon  the  hook  at  the  bottom). 


sheet  of  paper  can  be  used,  graded  according  to  the  days  of 
the  month  at  the  top  and  marked  in  ounces  on  the  side. 


Temperature — Pulse — Respiration. 

The  following  chart  gives  the  results  obtained  from  five 
.lewborn  children,  and  it  will  be  seen  that  the  temperature 
falls  directly  after  birth,  but  reascends  to  its  maximum  bj' 
the  evening  of  the  first  da^',  remaining  stationary  afterward 
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at  97.5°  F.  to  98°  F.  The  initial  fall  is  most  distinct  when  the 
child  is  born  far  from  its  normal  term.  The  pulse  averages 
120  to  the  minute;  the  respiration  is  very  variable. 


MONTHS  DATE,       SEX 


Fig  6.— Chart  for  recording  the  weight  graphically  (Budin).  In  the  vertical  column, 
before  tiie  printed  fit;ures  of  units  and  tenths,  are  marked  those  indicating  the  hundredths 
and  thousandths,  according  to  the  weight  of  the  infant. 
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The  Cord. 

A  small  piece  of  fine  linen,  about  six  inches  square,  should 
be  spread  with  berated  vaseline  and  used  to  wrap  up  the 
cord ;  this  dressing-  is  hekl  in  place  by  a  piece  of  linen  about 
the  abdomen  and  over  all  a  flannel  band  is  fastened.  The 
dressing'  should  be  changed  ever}'  da}'.  Dry  treatment  of  the 
cord,  and,  on  the  other  hand,  antiseptic  dressings  with  carbolic 
acid  or  bichloride  of  mercury  solutions,  are  disadvantageous; 
for  in  the  first  case  the  cord  becomes  harsh  and  painful,  and, 
in  the  second,  its  separation  is  retarded.  Carelessness  in  the 
manag-ement  of  the  cord  exposes  the  infant  to  erysipelas  of 
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Fjg.  7.— Chart  of  Respiration,  Pulse,  and  Temperature  of  the  newborn  child. 


the  part  and  umbilical  phlebitis,  with  the  possibility  of  serious 
consequences — e.g.,  icterus. 

During-  the  first  few  days  after  birth  the  cord  dries  and 
shrivels;  a  vesicle  containing-  serum  and  pus  forms  at  the 
umbilicus;  and  from  the  third  to  the  sixth  daj',  usually  the 
fourth  or  fifth,  the  cord  drops  off  of  itself.  In  weak  children, 
or  when  moist  antiseptic  dressings  are  used,  this  separation  is 
delayed  till  the  eighth,  or  even  the  fifteenth  day.  At  the  site 
of  the  umbilicus  a  small  ulcerating  surface  remains  for  a  few 
days,  discharging-  a  few  drops  of  pus;  for  which  a  little  pow- 
dered salol  or  tannin,  or  cauterization  with  nitrate  of  silver,  is 

all  the  treatment  required. 
VIII— 13 
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The  Teeth. 

The  teeth  are  of  two  kinds;  a  deciduous  set,  which  appears 
first,  and  a  permanent  set  replacing-  them. 

The  deciduous,  or  "millV'  teeth  alone  interest  us  here. 
They  are  twenty  in  number,  while  the  permanent  are  thirty- 
two.  A  summary  of  the  appearance  of  the  milk  teeth  will 
render  the  subject  more  clear  and  easier  to  remember. 

Milk  Teeth  (20). — The  first  teeth  appear  in  the  following- 
order  : 

Middle  incisors,         .        .  4  in  number  at    6  months. 

Lateral  incisors,        .         .  4      "  "9       '' 

First  pre-molars,      .         .  4      "  "       1-2       " 

Canines,     ....  4      "  "       15        " 

Second  pre-molars,  .  4      "  "       18        " 

All  the  teeth  of  the  upper  jaw  follow  those  in  the  lower 
jaw  Avhich  correspond,  except  in  the  case  of 
the  lateral  incisors,  where  the  order  is  re- 
versed. The  eruption  of  the  four  middle 
milk  teeth  is  given  in  Fig.  8. 

After  the  inferior  middle  incisors  appear 
they   are   followed    b,y    the    corresponding 
Fig.  8.-oider  of  the  tccth  of  the  Upper  jaw,  and,  at  about  the 
EruptionoftheFourMiik  ^^^^^  ^-^     ,      ^^^^  Superior  lateral  incisors; 

Incisors.  '      c  l 

but,  with  this  exception,  the  law  holds  that 
the  teeth  of  the  lower  jaw  break  through  before  those  of  the 
upper,  both  for  the  deciduous  and  for  the  permanent  set.  The 
dates  given  above  are  not  mathematically  correct,  for  there 
are  great  variations;  the  first  teeth  occasional!}^  appear  before 
the  fi-rst  six  months,  or  later  than  that  time,  and  are  some- 
times present  at  birth. 

The  canines  appear  often  later  than  the  fifteenth  month,  and 
it  is  not  rare  to  have  the  two  pre-molars  delayed  till  the  second 
or  third  year.  The  dates  I  have  g-iven,  however,  are  fairly 
averag-e,  are  eas}^  to  remember,  and  with  this  plan  of  periods 
of  three  months  the  order  in  which  the  teeth  appear  is  easily 
recollected.  Schedule  of  all  the  teeth,  both  temporary  and 
permanent : 
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"  j\[ilk  ''  or  deciduous  (20). — Median  incisors. 

Lateral  incisors. 
First  pre-molars. 
Canines. 

Second  pre-molars. 
Permanent  (32).— Infancy  teeth — 4  in  number — the  first  mo- 
lars— at  the  5th  year. 
Replacing  teeth — 20  in  number — take  the  place 
of  the  milk  teeth,  which  fall  shortl}^  before 
their  eruption. 
Childhood  teeth — 4  in  number — appear  about 

the  13th  year. 
Puberty  or  wisdom  teeth — 4  in  number — about 
the  20th  year. 


Fig.  9. 


The  teeth  which  replace  the  temporary  set  come  in  the 
following-  order: 

Median  incisors  at  the    8th  year. 
Lateral  incisors       "       9th     " 
First  pre-molars      "      lOth     " 
Second        '*  "      lltli     " 

'Canines  "      12th     " 
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The  order  of  their  appearance  differs  a  little  frpm  that  of 
the  first  set ;  for  in  the  permanent  set  the  canines  appear  after 
the  second  pre-molars,  and  in  the  temporary  set  they  come 
after  the  first  pre-molars  but  before  the  second. 

The    milk    teeth  come  at  intervals  of  3  months. 
The  replacing      "        "  "  1  year. 

The  molar  "        "  "  7  years. 

To  the  eruption  of  the  teeth  are  ascribed  almost  all  the 
accidents  of  the  first  few  years  of  life,  but  there  is  no  real 
foundation  for  the  custom.  Diarrhoea  and  fever,  if  severe, 
may  induce  mening-eal  congestion  and  inflammation,  but  they 
do  not  depend  wholly  upon  dentition.^  If  teething  is  irregular 
and  troublesome,  local  use  of  a  weak  solution  of  cocaine,  or 
crucial  incision  of  the  gums,  is  quite  sufficient  to  remedy  the 
difficulty.  If  the  eruption  of  the  teeth  causes  digestive  dis- 
turbance, it  is  better  not  to  cease  nursing*  the  child  as  soon 
as  they  appear.  It  is  wiser  bo  delay  weaning  till  the  first 
pre-molars,  or  even  till  the  canines  are  in  place. 

Digestion. 

The  child  obtains  the  milk  by  a  movement  of  suction,  pro- 
duced by  making  a  partial  vacuum  with  the  aid  of  the  tongue 
in  the  vault  of  the  palate.  After  accumulating  in  the  space 
so  prepared,  the  milk  is  carried  into  the  stomach  and  there 
undergoes  digestion  by  the  gastric  juice;  digestion  is  continued 
in  the  intestine,  and,  at  the  same  time,  active  absorption  takes 
place.  The  dejecta  of  the  newly  born  pass  through  three 
stages.  The  faeces  consist  of  meconium  for  the  first  three 
days,  when  the  child  evacuates  what  has  accumulated  in  the 
intestine  during  foetal  life;  a  greenish,  sirupy  material  resem- 
bling thick  poppy  juice  (//.7;zwv=a  poppy).  The  second  stage 
lasts  one  day,  during  which  the  child's  discharges  are  a  mix- 
ture of  meconium  and  digested  milk.  In  the  third  stage — that 
is,  after  the  fourth  day— the  stools  are  light  yellow  and  are 
formed  wholly  of  the  residue  of  milk  after  digestion ;  they 
have  been  compared  to  cooked  egg-yolk.  In  studying  mal- 
nutrition we  shall  see  that  we  often  find  the  child's  clothes 
streaked  with  white  or  green  faeces.  Greater  frequency  in  de- 
fecation than  two  to  four  times  a  day  at  first,  and  than  one 
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to  three  times  after  the  second  month,  indicates  abnormaUty 
and  should  be  considered  diarrhoeal. 


The  Skin. 

The  child  passes  throug'h  three  stages  as  regards  its  color, 
each  of  which  lasts  three  days. 

The  red  stage  is  marked  by  bright  congestion  of  the  skin, 
due  to  the  irritant  action  of  air  upon  a  surface  not  yet  accus- 
tomed to  it. 

The  yellow  stage  is  a  kind  of  hasmatogenous  jaundice,  aris- 
ing from  changes  in  the  blood-pigment  deposited  during  the 
preceding  congestion. 

In  the  third,  or  white  stage,  the  child's  color  grows  paler 
till  the  normal  rosy  tint  is  established.  In  the  second  and 
third  stages  the  skin  is  covered  hy  furfuraceous  scabs,  from 
epidermal  desquamation  as  a  result  of  the  congestion  of  the 
first  stage,  resembling  the  similar  condition  in  roseola. 


CHAPTEE  III. 

HYGIENE. 

Sight. 

The  child's  eyes  oug-ht  to  be  managed  with  special  care, 
the  doctor  in  charge  examining-  them  at  every  visit  on  account 
of  the  danger  of  purulent  ophthalmia.  The  pathologj'  and 
treatment  of  this  disorder  will  be  considered  later.  For  a 
short  time  after  birth,  children  present  a  slight  degree  of  stra- 
bismus which  sometimes  alarms  the  family,  but  it  is  without 
importance  and  disappears  as  soon  as  thej^  begin  to  observe 
particular  objects. 

^  Sleep — Crying. 

The  first  period  of  life  is  divided  betweens  leeping,  sucking, 
and  squalling.  Cries  are  to  be  considered  normal  if  not 
strong  and  persistent,  for  the  child  can  neither  smile  nor  talk, 
as  yet,  and  tears  are  its  onlj^  language.  But  when  crying  is 
intense  and  prolonged  it  indicates  something  wrong,  and 
earnest  search  should  be  made  for  the  cause — not  frequently 
cold,  hunger,  or  pain  from  the  clothing.  To  nurse  the  child, 
therefore,  to  warm  and  to  undress  it,  make  a  threefold  re- 
source applicable  to  every  case.  Other  causes  of  continued 
crying  are  colic,  often  the  fault  of  the  nurse,  and  to  be  relieved 
by  warm  poultices  to  the  belly,  or  dyspnoea,  from  pulmonary 
congestion.  The  nap  usually  follows  nursing  and  should  be 
taken  in  the  cradle,  not  in  the  arms  or  on  the  lap  of  the  nurse, 
for  in  the  cradle  the  child  lies  on  its  side,  and  if  vomiting  occur 
there  is  less  danger  of  the  stomach  contents  finding  their  way 
into  the  respiratory  passages. 

Dress. 

The  French  custom  is  to  provide  a  hood  for  the  head  and  a 
bonnet  over  that;  a  flannel  shirt  and  a  chemise  for  the  trunk; 
and  a  diaper,  with  cotton  or  linen  coverings  for  abdomen  and 
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legs,  and  socks.  In  England  the  head  is  left  uncovered,  the 
chest  is  dressed  in  an  undershirt  to  which  the  diaper  is  fas- 
tened by  buttons  and  over  this  a  chemise,  and  a  long-  dress 
covers  chest,  abdomen,  and  lower  limbs.  The  American  dress 
is  similar,  but  the  arms  and  upper  thorax  are  left  bare  (?). 

Bathing. 

It  is  g'ood  to  give  the  infant  a  warm  bath  ever^'  morning 
for  a  few  minutes,  or,  following  the  English  custom,  a  cool  and 
a  warm  plunge;  when  possible  this  second  method  should  be 
adopted  only  during  warm  weather.  During  the  twenty-four 
hours  from  two  to  four  changes  of  the  infant's  linen  should  be 
made,  and  each  should  be  followed  b}^  the  use  of  starch,  lyco- 
podium,  or  talc  powder.  These  three  powders  are  equally 
good  and  serve  to  keep  the  parts  dr}-  and  prevent  intertrigo. 


Temperature — Incubator. 

The  newborn  child,  which  has  been  surrounded  in  utero 
by  a  fluid  of  warm  and  equable  temperature,  is  very  sensitive 


Fig.  10.— Interior  of  the  Incubator. 

to  variations  of  heat  which  it  may  meet  in  its  new  life.  Cold 
affecting*  the  extremities  may  cause  cyanosis  and  sub-normal 
temperature,  a  condition  sometimes  called  oedema  of  the  new- 
born. Children  are  particularly  sensitive  when  very  young 
and  when  prematurely  born.  To  avoid  the  harshness  of 
changing  temperature  the  child  should  be  kept  for  a  while 
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where  the  heat  remains  stationary  at  G0°-C5°  F.;  and  for  this 
purpose,  especially  at  nig'ht,  two  or  three  bottles  of  hot  water 
should  be  kept  in  the  cradle. 

For  children  born  prematurely,  or  during-  cold  weather, 
the  incubator  2  of  Tarnier  is  very  serviceable;  of  which  there 
are  several  forms,  but  the  simplest  is  the  best.  In  1883  I  de- 
scribed a  very  practical  apparatus  which  is  heated  by  bottles 
which  are  chang-ed  about  every  two  hours.  To  avoid  this 
frequent  changing-,  I  have  adopted  a  tank  ^  which  holds  ten 
g-allons,  and  into  this  about  five  g-allons  of  hot  water  are  put 
every  four  hours;   this  keeps  the  child  at  a  constant  tempera- 


FiG.  11.— Outside  view  of  Incubator. 


ture  of  86°  F.  Place  the  incubator  away  from  all  draug-hts 
of  air  during-  its  use,  raise  it  a  few  inches  above  the  floor  by  a 
wooden  pedestal,  and  cover  it  with  several  folds  of  thick  cloth. 
The  child  is  put  to  bed  in  the  incubator  exactly  as  in  a  cradle, 
and  directly  after  nursing-,  taking-  care  that  the  temperature 
of  the  room  is  not  below  65°  F. ;  the  child's  toilet  and  chang-es 
may  take  place  in  the  same  temperature.  We  may  leave  the 
infant  from  fifteen  days  to  a  month  in  this  apparatus,  and  as 
its  vigor  increases  it  may  be  allowed  a  little  more  liberty  every 
day,  increasing-  by  an  hour  daily.  It  may  be  wise  to  keep  up 
the  use  of  the  incubator  at  night  for  a  certain  time  long-er,  on 
account  of  the  g-reat  dang-er  of  becoming  chilled.     The  incu- 
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bator  ma}'-  be  employed  with  advantage  whenever  a  newborn 
child  is  suffering-  from  external  influences,  such  as  cold,  or 
from  internal  conditions — e.g.,  premature  birth,  congenital 
weakness,  cyanosis,  oedema  neonatorum,  malnutrition,  etc. 
During-  the  first  weeks  it  is  better  than  a  cradle  because  the 
air  in  it  is  fresh  and  of  a  constant  temperature. 

Room — Cradle. 

The  room  where  the  child  sta3"s  should  be  ventilated  by  a 
chimney  and  should  be  kept  at  60°-65°  F.  during  the  first 
months.  Gradually  one  can  accustom  the  infant  to  the  ordi- 
nary temperature  of  the  room.  The  child  should  sleep  in  a 
cradle  always,  and  not  with  mother  or  nurse,  for  it  has  occa- 
sionally happened  that  the  infant  was  smothered  by  being 
rolled  on  during  their  sleep.  While  the  amount  of  covering 
on  the  cradle  must  vary  with  the  season,  it  should  never  be 
wholly  inclosed  for  fear  of  possible  asph3^xia.  The  cradle 
should  be  in  a  corner,  out  of  the  draught.  Certain  people 
insist  that  the  child  in  the  cradle  should  be  turned  away  from 
the  window  to  avoid  strabismus;  this  precaution  is  unimpor- 
tant. 

Open  Air. 

Children  may  leave  the  house  during  warm  weather  at  the 
end  of  eight  days;  in  spring  and  fall  after  fifteen  days;  and 
in  winter  after  the  first  month.  In  cold  weather  the  child 
should  be  taken  out  between  12  M.  and  2  p.m.,  the  warmest  part 
of  the  day;  in  summer,  from  9  to  11  a.m.  and  from  3  to  5  p.m. 

Vaccination. 

In  time  of  epidemics  the  newborn  infant  should  be  vac- 
cinated by  the  end  of  the  second  month,  on  the  shoulder  or, 
better,  on  the  back  of  the  calf;  two  punctures  are  enough. 
From  the  third  to  the  tenth  day  the  child  should  not  leave 
the  house,  as  it  is  peculiarly  sensitive  during  the  evolution  of 
the  vaccine;  bathing  in  the  tub  should  also  be  omitted.  The 
place  of  operation  may  be  protected  by  a  dry  cloth  or  a  little 
cotton,  and  about  the  eighth  or  tenth  day,  when  the  redness 
is  very  marked,  a  small  plaster,  or  a  compress  wet  with  boric 
acid  solution  (1  to  25)^  will  allay  the  local  irritation. 


CHAPTER   IT. 

NOURISHMENT. 

Infants  may  be  fed  b^^  the  milk  of  the  mother  or  a  wet- 
nurse;  by  the  milk  of  animals,  directl^^  or  indirectly;  or  by 
other  food,  given  alone  or  with  milk;  and  each  method  de- 
serves separate  consideration. 

Nursing  by  the  Mother. 

The  mammary  g-land,  of  which  a  diagram  is  given  in  Fig. 
12,  is  made  up  of  a  number  of  channels  (galactophores),  which 
meet  in  a  common  point,  the  nipple,  and  which  end  internallj^ 
in  glandular  lobules  wherein  the  milk  is  formed.  These  lobules 
are  about  fifteen  in  number,  as  are  also  the  canals  leading* 
from  them,  but  the  latter,  by  joining  with  each  other,  maj" 
reduce  the  number  to  ten.  The  whole  structure  is  rudi- 
mentary in  man,  and,  to  a  less  degree,  in  woman  up  to  the 
moment  of  conception.  Soon  after  birth  there  is  a  local  con- 
gestion on  the  surface  of  the  mamma  in  the  new-born  child, 
the  so-called  mastitis  neonatorum,  and  this  congestion  may 
reappear  at  puberty.  After  conception  the  maternal  glands, 
owing  to  the  hypera^mia  of  which  they  are  the  seat,  undergo 
a  proliferation  of  their  elemcmts  and  a  notable  development. 
All  the  glandular  surface  is  clothed  with  flat  epithelium,  whose 
cells  quickly  become  large  and  spherical  through  increase  of 
their  contents.  The  epithelium  of  the  milk-channels  is  cylin- 
drical. 

If  at  this  time  the  gland  be  divided,  through  the  nipple  by 
a  perpendicular  plane  antero-posteriorly,  the  appearances 
given  in  Fig.  12  will  be  noted.  After  leaving  the  summit  of 
the  nipple  each  milk  canal  presents  a  fusiform  dilatation,  the 
milk  sinus;  then  it  regains  its  previous  size  and  enters  a  lobe 
where  it  ramifies  and  sends  a  branch  to  each  lobule;  the 
lobules  are  composed  of  a  number  of  adjoining  glandular  culs- 
de-sac. 
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The  canals  and  the  lobes  are  completelj'  invested  by  a  layer 
of  cellular  tissue,  much  as  bottles  are  wrapped  with  paper 
when  packed  in  a  case.  In  the  neighborhood  of  the  sinus 
there  is  pften  a  small  canal  which  connects  Avith  an  accessor^^ 
lobe,  or  with  the  sinus  itself,  and  opens  upon  the  areolar  aspect 
of  the  giand  through  one  ot  the  tubercles  of  Montgomery 
(shown  at  a  and  h,  Fig.  12).    All  the  tubercles  of  Montgomery 


Chest  Wall. 

Muscular  laj'er  of  thorax. 

Cellular  tissue. 

Lobe  of  mammary  gland. 


a.  Montgomery's  tubercle,  v.ith  ac- 
cessory canal  to  lobule. 
Sinus. 

Mammillary  muscle. 
\    Opening  of  milk  channels. 


h.  Blontgomery's  tiiliercle  with   ac- 
cessory canal  to  sinus. 


Areolar  muscle. 


Lobe  of  gland. 


Cellular  tissue. 


Fig.  12.— Diagram  of  the  Breast. 

are  provided  in  this  way  with  milk  channels,  and  slig'ht  pres- 
sure upon  the  part  during  lactation  causes  the  milk  to  appear 
at  their  summits.  The  galactophores  during  their  transit  of 
the  nipple  are  surrounded  by  the  smooth  muscular  fibres  of 
the  mammillary  muscle,  which  lie  in  different  directions  from 
the  base  to  the  summit  of  the  part  and  form  a  continuous 
sphincter.  In  the  areola  also  Ave  find  smooth  muscle  Avhich 
acts  as  a  kind  of  diaphragm,  with  an  opening  for  the  nipple 
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and  its  deep  surface,  parallel  with  the  skin,  in  close  relation 
to  the  lactiferous  sinuses.  This  is  the  areolar,  or  sub-areolar 
muscle;  by' its  contraction  it  tends  to  compress  the  sinuses 
below  it. 

In  these  sinuses  the  fluid  secretion  of  the  gland  is  gathered 
during-  the  intervals  between .  nursing  times.  When  we 
wish  to  express  some  of  the  milk,  the  best  way  is  to  seize 
the  circumference  of  the  areola  between  thumb  and  index 
and  press  gently  backw^ard;  enough  will  be  thrown  out  in 
this  way. 

The  essential  role  in  lactation  is  taken  by  the  epithelium 
of  the  lobules,  from  w^hich  both  colostrum  and  milk  are  formed. 


Fig.  13.— A,  Epithelial  Cell.    B,  The  same,  distended.    C,  The  fat  drops  set  free  by  its  rupture. 

Milk  is  composed  of  gases  (carbonic  acid,  nitrogen,  and  0x3^- 
gen),  of  liquids  (w^ater  holding  milk-sugar,  albumin,  and  differ- 
ent salts  in  solution),  and  of  solids;  the  latter  are  the  charac- 
teristic elements  of  the  fluid,  as  the  blood-corpuscle  is  of  the 
blood,  and  consist  of  casein  and  of  butter  or  fat  globules.  The 
fat-corpuscles  vary  from  2  to  20,a  in  size  and  are  formed  from 
the  glandular  epithelium  in  the  following  way : 

(A)  The  epithelial  cell  is  distended  with  fat-drops;  (B)  this 
continues  till  they  occupy  the  wiiole  cell  and  form  a  mulberry- 
like mass;  (C)  this  muriform  body  leaves  the  glandular  lumen, 
after  separating  from  its  wall,  and  in  the  milk  canal  bursts, 
setting  at  liberty  the  globules  of  w^hich  it  is  composed. 

The  milk-globules  are  formed  bj^  the  destruction  of  the 
epithelium;  the  other  elements  of  the  fluid  are  secreted  by  the 
gland  wall.     Colostrum  is  formed  in  a  similar  way,  but  it  is 
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more  aqueous,  and  the  globules,  less  highly  developed,  are 
again  reunited  in  muriforni  corpuscles;  the  explosion  which 
separates  them  not  being  repeated. 

In  pregnancy  the  mammary  g'land  secretes  colostrum 
alone,  as  it  does  also,  to  a  much  less  degree,  at  other  times; 
slight  pressure  will  always  cause  a  few  drops  of  light  yellow, 
serous  fluid  to  appear  at  the  nipple. 

The  secretion  of  milk  is  established  a  few  hours  after  par- 
turition and  is  preceded  by  the  phenomenon  known  as  montee 
du  lait.  During  the  first  twelve  hours  there  is  intense  con- 
gestion of  the  breasts,  which  become  tender  and  painful; 
then  the  milk  begins  to  form  and  the  tension  decreases,  and 
if  the  mother  nurses,  the  function  proceeds  regularly.  There 
are  thus  two  periods  in  lactation;  the  first  is  congestive  and 
is  a  preparation  for  the  second  or  lacteal. 

Sometimes  lactation  is  accompanied  by  languor,  headache, 
rapidity  of  the  pulse,  and  slight  fever;  this  is  the  so-called 
milk  fever.  But  this  fever  is  really  a  slight  degree  of  septi- 
Cccmia  and  has  disappeared  since  the  use  of  antiseptics. 
"  Milk  "  fever  cannot  be  said  to  exist.  In  a  normal  case  there 
is  never  any  rise  of  temperature  higher  than  100°  or  100.5°  F. 
During  pregnancy  two  questions  must  be  considered: 

1.  Can  the  mother  nurse  her  child  ? 

2.  What  precautions  are  needed  ? 

The  answer  to  the  first  question  depends  upon  general  or 
local  considerations.  Among  the  general  conditions,  almost 
all  chronic  diseases,  as  of  heart  and  kidneys,  tuberculosis, 
anaemia,  and  extreme  weakness,  are  contra-indications.  So 
likewise  are  hysteria  and  too  great  impressionability,  for  the 
lack  of  nervous  control  causes  irregularities  of  secretion  by 
which  the  child  may  suffer.  Among  the  local  conditions  which 
forbid  nursing  may  be  mentioned  a  flat  or  retracted  nipple. 
The  development  of  the  mammary  gland  and  the  amount  of 
colostrum  are  matters  for  careful  thought,  for  according-  as 
the  glandular  activity  is  feeble,  average,  or  extreme,  the 
probability^  is  that  the  woman  will  make  a  g'ood,  a  poor,  or  a 
passable  nurse.  In  the  matter  of  local  conditions  opinion 
should  alwa^'S  be  reserved,  for  the  doctor  is  frequentl3'  de- 
ceived in  his  prognosis.  As  regards  our  second  question,  for 
the  last  months  of  pregnancy  the  nipple  should  be  thoroughly 
rubbed  with  brandy,  so  that  it  shall  be  well  massaged,  to- 
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g-ether  with  its  base,  and  all  sebaceous  matter  removed. 
During-  the  last  five  daj^s  the  nipple  should  be  emptied  by  the 
double  breast-pump,  which  prepares  it  for  the  child's  sucking. 
These  different  means  are  not  to  be  used  in  the  last  four  weeks, 
as  they  sometimes  produce  premature  delivery,  but  the  incon- 
venience would  not  be  great  if  it  happened  within  the  last 
thirty  days  and  trifling'  in  the  last  fifteen. 

After  delivery,  if  the  mother  is  not  to  nurse,  she  is  given  a 
purgative  (castor  oil  or  mineral  water),  and  the  breasts  are 
covered  with  a  layer  of  cotton  and  bandag-ed  toward  the  mid- 
dle line,  for  it  is  the  sagging  into  the  axilla  rather  than  the 
tension  of  the  gland  which  is  annoying-  to  the  woman. 

When,  however,  nursing*  is  allowed,  it  is  regulated  in  the 
following  manner : 

1.  Frequence. — First  day. — One  nursing,  the  child  taking" 
the  two  breasts  successivelj^  from  four  to  eight  hours  after 
delivery. 

Second  day. — The  child  should  be  fed  twice  from  both 
breasts  equally. 

Third  day  (establishment  of  lactation  at  the  end  of  the 
congestive  stage,  with  but  little  milk). — Nurse  three  times. 

Fourth  day. — Begin  now  to  arrange  the  nursing  as  follows: 

First  three  months. — Every  day  nurse  at  intervals  of  two 
hours;  at  night,  from  8  p.m.  to  8  a.m.,  make  the  interval  four 
hours. 

Second  three  months. — ^y  da3%  everj^  three  hours;  at  night 
every  six  hours. 

Third  and  fourth  three  months. — By  daj^  every  three  hours, 
replacing-  one  meal  at  the  breast  by  a  soup.  At  night  nurse 
but  once,  till  the  child  learns  to  give  up  even  this. 

Fifth  and  sixth  three  months. — By  day  feed  every  three 
hours,  giving  two  or  three  other  meals  than  the  breast;  at 
nig'ht  dispense  with  feeding  altogether. 

2.  Position  of  Woman  and  Child. — During  the  first  few 
days  the  mother  should  not  sit  up  in  bed,  but,  with  the  child 
lying  by  her  side,  should  turn  the  breast  toward  it  from  which 
she  means  to  nurse.  Before  each  time  the  nipple  must  be 
washed  with  warm  water,  and  at  the  end  of  nursing-  Avith 
brandy.  As  soon  as  the  mother  can  sit  up,  she  takes  the  child 
in  her  arms  and,  holding  it  transversely,  gives  it  the  breast. 

.S.  Duration. — Normally  the  child  should  suck  from  fifteen 
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to  twenty  minutes;   less  than  this  suggests  lack  of  appetite, 
and  more,  lack  of  milk. 

4.  Amount. — The  amount  of  milk  taken  is  important  in 
two  respects,  that  we  may  know  whether  the  child  drinks 
enoug-h  (with  the  aid  of  the  scales  in  doubtful  cases),  and 
that  we  may  furnish  the  right  amount  when  artificial  feeding 
is  necessary-.  Below  are  the  figures  for  the  increase  at  each 
nursing  and  for  each  day,  and  as  the  child  is  fed  ten  times  in 
the  twenty-four  hours  after  the  fourth  day,  the  total  amount 
may  be  easily  found.  When  the  infant  nurses  less  frequentl}^ 
than  this,  a  little  ass'  or  cow's  milk  should  be  added  to  its 
dailv  fare: 


First  day  — at  each  nursing  about  f  3  ij.,   in  24  hours  f  3 


Second  '* 
Third  " 
Fourth  '' 
First  month 
Second  "' 
Third  " 
Fourth  •' 
Fifth  " 
Sixth      " 


f3 
f3 
f! 
f3 
f3 

n 

f3 

f  3  ivss. 


IV. 

vi. 

ij- 
iiss. 

iij- 

iiiss. 

iv. 


f  5 
f  z 
f  3 
f3 
f  3 
f  3 
f  3 
f3 
f  ", 


nss. 

V. 

viij. 

X. 

XX. 

XXV. 

XXX. 

XXXV 

xl. 
xlv. 


Seventh  month  and  after  about  Oiij.  a  da}-. 


5.  Difficulties  and  Complications.— li  the  nipple  is  flat  or 
retracted,  the  child  may  be  unable  to  grasp  it  and  suction  is 
then  mipossible. 

With  a  healthy  nipple,  fissures  may  be  caused  by  the  child's 
sucking  and  chewing,  especially  when  no  precautions  have 
been  observed,  and  then  the  anno^^ance  is  double.  These  fis- 
sures may  bleed,  and  if  the  child  swallows  the  blood  it  appears 
in  its  vomit  and  on  its  diapers,  causing  much  alarm  unless  the 
cause  is  understood.  A  fissured  or  abraded  nipple  causes 
great  pain  to  the  mother,  so  that  nursing  becomes  positive 
torture  to  her,  and,  in  spite  of  herself,  she  is  obliged  to  cease. 

Through  the  entry  of  microbes,  lymphangitis  and  abscess 
may  occur. 

To  avoid  these  annoying  difficulties  I  have  invented  a 
breast-pump/  which  Budin  ^  has  modified  somewhat  in  the 
glass,  consisting  of  a  dome  which  fits  over  the  nipple,  a  long 
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;fcube  with  a  nozzle  for  the  mother,  a  shorter  one  with  a  nozzle 
for  the  child.  The  apparatus  is  held  in  place  \>y  the  hand,  the 
mother  aspirates  gently  through  the  long  tube  and  thus  starts 
the  milk  flowing  into  the  lower  portion  of  the  glass,  from 


Fig.  14. — Double  Aspirating  Breast-pump. 


which  the  child  sucks  it;   as  soon  as  the  child  begins  to  drink 
in  the  milk  the  mother  may  stop  suction. 

One  used  to  hear  of  a  short  frasnum  lingute  as  the  cause  of 
difficult  suction,  and  it  was  advised  to  cut  it  with  the  scissors : 


Fig.  15.— Bandage  for  the  Breast. 

but  the  operation  is  always  useless.  Thanks  to  this  instru- 
ment, which  I  employ  during  pregnancy  to  form  the  nipple, 
and  in  the  first  days  of  lactation  to  lengthen  it  and  prevent 
fissures,  the  complications  of  nursing  have  considerably  dimin- 
ished and  a  woman  rarely  needs  to  forego  nursing  her  child. 
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Tliis  instrument  may  be  used  constantly  during  the  first  ten 
or  fifteen  days,  but  then  it  is  g-iven  up  and  not  employed  again 
unless  there  is  reason  to  suspect  a  new  formation  of  fissures. 

In  the  intervals  of  nursing,  apply  a  compress  wet  with  al- 
cohol. In  case  of  old  and  deep  fissures,  glycerole  of  tannin 
and  solid  nitrate  of  silver  as  a  caustic,  with  the  use  of  the 
breast-pump  or  even  with  temporary  or  permanent  cessation, 
will  prove  the  best  treatment. 

If  there  is  an  abscess  of  the  breast,  which  is  a  local  manifes- 
tation of  septicaemia,  do  not  wait  for  its  spontaneous  opening, 
as  Gosselin  would  advise,  but  as  soon  as  pus  is  present  open 


Fig.  16.— Breast  Bandage  Applied. 


the  abscess  and  drain  it,  wash  the  cavity  frequently  with  anti- 
septic solutions,  and  applj^  a  dressing  of  borated  cotton.  Sup- 
port the  breasts  by  such  a  bandage  as  that  given  in  Figs.  15 
and  16;  this  support  is  verj^  grateful  to  the  patient  and  more 
uniform  than  is  obtained  by  an  ordinary  simple  bandage. 
Mammary  abscess  requires  that  nursing  be  discontinued  for 
a  time  or  altogether. 

Difficulties  may  arise  on  the  part  of  the  child,  either  from 
malformation,  as  in  hare-lip,  great  feebleness,  as  in  premature 
birth,  or  from  paresis  and  apathy.  In  any  case  it  maj'-  be 
necessary  at  times  to  adopt  artificial  feeding. 

G.  Indications  for  the  Cessation  of  Nursing. — (a)  From 
the  mother.  Everv  acute  disease  of  serious  nature  (like  rheu- 
VIII— U 
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matism,  typhoid,  diphtheria,  and  tlie  exanthemata)  occurring-  in 
the  course  of  lactation  demands  that  nursing  be  discontinued. 
The  infant  should  be  removed  if  the  affection  is  contagious, 
and  intrusted  to  a  wet-nurse  or  allowed  to  try  its  chances  in 
artificial  feeding  or  from  an  animal.  If  the  disease  is  less 
severe  (like  g-astric  disturbance,  the  grip,  or  a  lig'ht  attack  of 
septicsemia),  nursing-  may  go  on  or  be  stopped  onl}^  for  the 
time. 

(6)  From  the  child.  To  decide  if  the  mother  suffices  to 
nourish  the  child,  it  is  enough  to  consider  its  daily  increase  in 
weight  and  its  discharges;  if  it  g-ains  an  average  of  one-half 
to  three-quarters  of  an  ounce  daily,  and  if  its  fgeces  are  yellow, 
the  mother  is  a  g-ood  nurse  and  may  g-o  on  in  all  safety. 
When  the  child  gains  nothing-  in  weight  and  its  linen  is  stained 
with  g-reen  or  loose  passages,  with  perhaps  an  erythematous 
eruption,  the  mother  should  stop  nursing — unless  there  is  de- 
cided improvement  from  the  use  of  lactic  acid  or  Vichy  (see 
malnutrition,  p.  219) ;  the  food  must  be  changed  and  a  wet- 
nurse  employed.  All  so-called  g-alactogogue  treatment  (plas- 
ters, heat,  faradism)  has  so  questionable  an  influence  that  it 
is  useless  to  try  it. 

7.  Hygiene  during  Lactation. — In  addition  to  ordinary 
precautions,  there  are  some  which  specially  concern  the  nurs- 
ing- woman.  Her  food  should  consist  principally  of  farinaceous 
material,  but  she  should  avoid  all  such  things  as  affect  the 
taste  of  the  milk  disagreeably,  like  carrots,  onions,  asparagus 
and  salads,  as  they  have  an  unpleasant  effect  upon  the  child. 
As  beverages  she  may  use  tea  and  coffee  in  moderation,  wine 
or  beer  if  she  fancies  them;  but  the  reputation  of  beer  for  in- 
creasing- the  flow  of  milk  is  fairlj''  well  deserved.  Most  toxic 
medicines  given  to  the  nurse  pass  into  the  milk  in  varying" 
proportion  and  become  dangerous  to  the  child;  chloral  hy- 
drate, however,  may  be  given  without  such  fear.  The  passage 
of  medicine  throug-h  the  milk  allows  us  to  treat  the  infant 
mediately  through  the  mother,  with  mercury  in  sj^philis,  for 
example.  It  is  a  popular  remedy'  to  give  the  mother  rice- 
water  when  the  child  has  diarrhoea,  and  flaxseed  tea  in  the 
opposite  condition. 

During  lactation,  all  sexual  excitement  should  be  avoided, 
as  every  such  impression  upon  the  genitals  is  unfavorable  to 
the  mammary  secretion,  and  there  is  danger  of  conceiving 
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ag-ain  and  thus  diminishing-  the  milk;  it  is,  however,  difficult 
to  suspend  coitus  entirely.  Warm  baths  may  be  taken  with- 
out inconvenience,  and  the  use  of  cold  bathing-  may  be  contin- 
ued if  the  woman  is  habituated  to  it.        * 

The  Wet-Nurse. 

Wet-nurses  are  of  two  kinds;  those  who  live  in  the  family' 
and  perform  their  duties  under  the  e^-e  of  the  mother,  and 
those  who  take  the  child  home  and  nurse  it  there.  The  first 
method  is  nearly  as  g-ood  as  the  natural  waN' ;  the  second,  with 
some  exceptions,  gives  but  poor  results.  The  choice  of  the 
nurse  should  rest  with  the  doctor,  as  he  alone  can  decide  upon 
the  health  of  the  woman  selected. 

The  examination  of  the  nurse  should  be  held  when  she  is 
emplo3'ed,  or  Q>v\y  a  few  days  beforehand;  the  custom  of  ex- 
amining' her  when  she  is  preg^nant,  as  is  done  at  times  in  the 
country,  is  unsatisfactory,  as  it  is  difficult  then  to  be  sure  that 
she  will  be  a  g-ood  nurse.  In  Paris  wet-nurses  are  usually 
found  at  special  agencies,  to  which  tliej^  come  from  the  coun- 
trj^  with  their  babies  to  offer  their  services  to  doctors  and 
families. 

For  a  new-born  child  a  nurse  should  be  employed  who  has 
been  delivered  within  two  months  or  less;  for  older  babies  her 
time  and  condition  should  be  like  the  mother's  as  nearly  as 
possible. 

Multiparas  are  to  be  preferred,  because  they  are  accustomed 
to  the  care  of  children,  their  systems  are  fortified  against  the 
fatigue  of  nursing,  and  their  milk  is  less  likelj'  to  vary  or  to 
cease  prematurely  than  in  the  case  of  primipar^e.  If  a  multi- 
parous  woman  is  chosen,  her  experience  in  previous  lactation 
furnishes  a  valuable  guide. 

The  wet-nurse  should  be  from  twenty-five  to  thirty-five 
years  old,  of  robust  constitution,  dark  complexion,  pleasant 
and  obedient,  and  possessed  of  good  teeth ;  her  nationality  is 
not  important. 

Her  family  history  must  be  carefully  ascertained,  with 
special  reference  to  consumption  and  mental  disorders. 

As  to  her  personal  antecedents,  thorough  auscultation  for 
tuberculosis  and  inspection  of  the  throat,  the  cervical  ganglia, 
the  genitals  in  case  of  doubt,  if  she  will  permit  it,  for  traces 
of  S3^philis,  should  always  be  practised.     Examination  of  the 
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heart  and  the  urine  furnishes  evidence  of  cardiac  or  renal  dis- 
ease. It  is  also  wise  to  assure  one's  self,  by  abdominal  palpa- 
tion and  vag-inal  examination,  whether  involution  of  the  uterus 
is  completely  established  or  whether  there  is  any  discharge; 
but  nurses  do  not  as  a  rule  subject  themselves  to  such  inspec- 
tion willingly,  and  one  is  often  obliged  to  reject  them  in  conse- 
quence. 

The  child  of  the  nurse  should  be  entirely  unclothed  and  ex- 
amined, especially'  about  the  genito-anal  region,  for  any  traces 
of  erythema  (a  sign  of  dyspepsia)  or  of  syphilis.  Finally, 
and  I  end  with  this  on  account  of  its  importance,  the  breasts 
should  be  considered,  as  to  size,  shape  of  the  nipple,  develop- 
ment, and  quantity  of  milk. 

Often  the  doctor  is  requested  by  the  family  to  test  the 
nurse's  milk  by  the  naked  eye  or  with  the  aid  of  microscope, 
lactometer,  etc.;  and  sometimes  they  beg  him  to  taste  it. 
These  different  methods,  however  taking  from  their  appear- 
ance of  accuracy,  furnish  no  practical  information  and  it  is 
useless  to  have  recourse  to  them. 

The  best  standard  is  the  woman  herself  and  also  how  the 
child  behaves  under  her  nursing;  in  this  way  one  can  estimate 
the  value  of  the  milk  most  satisfactorily.  The  nurse  once 
chosen,  the  child  is  given  into  her  care  and  its  feeding  is  man- 
aged as  already  given  for  the  mother.  In  the  case  of  a  new- 
born infant,  it  is  important  that  the  nurse  should  completely 
empty  her  breast  after  each  nursing;  for  the  infant  is  not  so 
well  grown  and.  does  not  take  so  much  milk  as  the  woman's 
own  child,  and  if  the  surplus  is  left  to  stagnate  in  the  breast, 
the  secretion  may  be  hindered  or  even  prevented,  a  somewhat 
frequent  accident  with  wet-nurses  a  few  days  after  they  take 
charge.  The  diet  of  the  nurse  should  be  such  as  it  was  at 
home  where  possible,  and  all  excess  of  eating  and  drinking, 
of  alcohol  and  excitement,  such  as  country  women  are  apt  to 
practise  in  the  city,  must  be  prevented.  The  advice  already 
given  for  the  mother  applies  also  to  the  nurse  and  need  not 
be  repeated. 

Nursing  by  Animals. 

In  the  country,  where  it  is  easily  managed,  good  results 
have  been  obtained  by  letting  children  suckle  a  cow  or  some 
other  animal. 
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Artificial  Feeding. 

For  this  purpose  the  milk  of  other  animals  has  been  used, 
but  the  ass  and  the  cow  have  been  most  frequently  emploN^ed 
with  success;  for  the  milk  of  the  first  most  closely  resembles 
woman's  milk,  and  that  of  the  second  is  most  easily  obtained. 

Ass'  milk  is  most  useful  for  weak  babies  born  before 
term,  but  as  cow's  milk  is  the  usual  food  in  artificial  feeding, 
I  shall  refer  only  to  that  in  what  follows. 

To  sterilize  and  keep  milk  it  is  well  to  boil  it,  especially  in 
hot  weather.  After  boiling-  the  whole  amount  of  milk  should 
be  divided  among  ten  or  more  well-stoppered  bottles,  each  one 
destined  for  a  single  feeding. 

Cow's  milk  it  is  well  to  filter  and  boil,  and  then,  since  it  is 
richer  than  woman's  milk,  to  dilute  it  with  pure  water  in  these 
proportions : 

First  month,  — ~ ~ — V  ^-e.,  water  one-half.     . 

water  one  part, 

„  ,    «       milk  two  parts,     ,,        ,,  ,.  .    , 

Second  — ~    "        "       one-third. 

water  one  part, 

m,  •  J      cc       TCiSS}^  three  parts,  „ 

Third  -— — -—  "        "       one-quarter. 

water  one  part,  ^ 

Fourth  "       and  after,  pure  milk. 

To  the  water  used  for  dilution  it  is  well  to  add  one  coffee- 
spoonful  of  powdered  sugar  to  three  ounces,  for  the  addition 
of  simple  water  gives  a  milk  less  rich  in  sugar  than  the 
mother's  would  be. 

The  child  may  be  fed  by  cup,  spoon,  or  bottle.  With  the 
first  it  drinks  too  much  at  a  time;  the  second  is  better,  but 
complicated ;  the  third  is  most  commonly  used  and  most  con- 
venient. The  different  forms  of  nursing-bottle  are  innumera- 
ble; the  best  is  the  simplest. 

I  employ  a  simple  glass  tube,  furnished  with  a  rubber  tube 
and  nozzle.  This  is  adaptable  to  any  shape  of  bottle  and  is 
held  fast  by  a  rubber  cork. 

Ten  bottles  must  be  prepared,  each  holding  a  little  over 
f  3  iij.,  and  these  are  filled  with  milk  earl^-  in  the  day;  the  di- 
lution is  done  at  the  time  of  filling  with  water  properl}^  boiled 
and  sweetened. 

Whatever  milk  is  left  in  the  bottle  after  nursing  is  thrown 
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away,  the  Avhole  apparatus  is  then  v/ell  washed,  and  it  is  kept 
afterward  in  Vicliy  or  some  other  alkalized  water.  It  is  enough 
to  give  the  child 

f  3  ij.  for  the  first  week  or  two. 

f  5  iij.        "        "     three  months. 

f  5  ivss.  to  V.  for  the  fourth  month  and  after. 
After  the  fourth  month  the  bottles  should  be  a  little  larger 


Fig.  17. 


than  mentioned  above;   during  the  first  weeks  the  excess  is 
left  in  the  bottle  by  the  child. 

The  time  and  the  frequency'  of  nursing  is  regulated  as  in 
natural  feeding. 


Substitutes  for  Milk — Mixed  Foods. 

The  different  preparations  given  instead  of  milk,  or  in  ad- 
dition to  it,  where  the  quantity  is  insufficient  (mixed  nourish- 
ment), are: 

Condensed  milk,  a  kind  of  thick  syrup  made  by  partial 
desiccation  of  milk  and  needing  only  the  addition  of  water  to 
reobtain  a  natural  milk  (much  used  in  England). 

Biedert's  and  Nestle's  infant  foods,  in  which  condensed  milk 
is  the  important  element. 

Liebig's  food,  much  used  in  England,  in  which  there  is  an 
attempt  to  combine  the  chief  elements  of  milk. 

Arrow-root,  a  farinaceous  product  of  India,  from  the  root 
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of  Maranta  indica;  "racahout/'  a  mixture  of  cocoa,  sugar, 
vanilla,  potato,  and  rice  starches;  sag-o,  from  the  sago-palm. 
All  these  are  used  in  gruels  like  tapioca.  Among  other  foods, 
beef-tea,  panada,  crackers,  and  toasted  bread,  and,  in  fact,  most 
of  the  soups  known  to  cooks. 

All  these  things  cannot  take  the  place  of  milk,  either  from 
a  woman  or  animal,  and  should  not  be  employed  in  the  first 
months  of  life  in  spite  of  certain  few  successful  cases  where 
they  have  been  used;  but  at  an  advanced  age  their  use  nvAj 
be  happily  combined  with  that  of  milk  as  a  mixed  diet,  when 
they  are  certainly  advantageous. 

General  Directions  for  Lactation — Weaning. 

The  whole  length  of  time  occupied  in  nursing  is,  on  an 
average,  eighteen  months. 

The  first  half-year:  milk.  The  child  should  take  nothing 
else,  as  other  food  is  not  well  digested  and  therefore  harmful. 

The  second  half-3'ear:  starches.  From  the  sixth  to  the 
twelfth  month,  continuing  the  use  of  milk,  the  child  may  re- 
ceive a  little  beef-tea,  a  cracker,  arrow-root,  or  sago ;  by  trying 
several,  the  most  desirable  can  be  determined  and  then  given 
once  or  twice  a  day. 

The  third  half  3- ear:  nitrogenous  food.  Little  by  little  ni- 
trogenous food  may  be  added  to  the  child's  diet,  giving,  with 
the  milk,  soups,  eggs,  bread  soaked  in  meat-juice,  and  finely 
chopped  meat. 

At  the  end  of  eighteen  months,  sometimes  a  little  earlier, 
at  others  a  little  later,  the  process  of  weaning  begins.  The 
child  is  removed  from  its  mother  or  its  nurse,  and  gentian, 
aloes,  mustard,  or  some  other  bitter  substance  is  applied  to 
the  nipple  to  give  the  child  a  dislike  for  the  breast.  Instead 
a  little  sugar-water  or  a  piece  of  pure  sugar  may  be  given. 
The  woman  needs  only  to  take  an  occasional  laxative  and  to 
lightly  compress  her  breasts  by  a  bandage;  other  precautions 
are  unnecessarj'. 


CHAPTEE  Y. 

PATHOLOGY. 
CORYZA. 

Inflammation  of  the  nasal  mucous  membrane  in  the  new- 
born produces  a  disturbance  of  respiration  and  seriously  inter- 
feres with  sleep  and  nursing-,  for  the  child  cannot  breathe  with 
the  nipple  in  its  mouth. 

Treatment. — Cutaneous  and  intestinal  revulsion  by  baths 
and  cathartics.  Nasal  injections  of  astringents  (sulphate  of 
copper,  1 :  30),  or  caustics  (nitrate  of  silver,  1 :  300).  Introduc- 
tion in  the  nose  of  a  little  glycerole  of  tannin.  Washing  out 
the  discharge  with  a  little  syringe  provided  with  a  rubber 
tube  whose  end  is  placed  within  the  nose. 

Cyanosis— (Edema  and  Sclerema— Sub-normal  Tempera- 
ture. 

Cyanosis  and  oedema  of  the  newborn  present  the  following 
symptoms :  a  few  days  after  birth,  especially  with  premature 
births  and  in  cold  weather,  the  body  temperature  is  lowered, 
and,  as  a  result  of  this  hypothermia,  the  circulation  is  re- 
tarded and  cyanosis  appears,  best  marked  on  the  extremities. 
In  graver  cases  oedema  is  added  to  the  rest,  and  the  limbs 
offer  the  three  sjnnptoms  of  cold,  oedema,  and  cyanosis.  When 
with  this  disturbance  of  circulation  there  are  present  the 
changes  of  malnutrition,  the  tissues  become  hard  and  the 
case  is  called  sclerema. 

Treatment. — Aid  the  circulation  by  heat,  cotton,  hot  baths 
and  bottles,  preferably  the  incubator. 

Ophthalmia. 

There  frequently  occurs  a  swelling  of  the  eyelids,  on  one 
side  or  both,  from  the  third  to  the  fifth  day  after  birth.  This 
is  so  rapid  that  in  a  few  hours  the  child  cannot  open  the  lids; 
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if  that  be  done  by  another  it  giv^es  vent  to  a  yellow  discharge, 
which  soon  re-collects  and  becomes  purulent.  Finally  the 
cornea  is  perforated,  the  eye  empties  itself,  and  the  disease 
ends  only  when  the  organ  is  lost  entirely.  Then  the  inflam- 
mation subsides  and  a  scar  ends  the  history.  There  is  also  a 
benign  form  of  this  disease  in  which  the  clinical  aspect,  and 
probably  the  nature  of  the  malady,  is  very  difi"erent.  Three 
or  four  days  after  birth,  without  swelling  of  the  lids,  one  sees 
yellow  muco-purulent  accumulations  in  one  or  both  canthi, 
the  child  opens  its  ej^es,  and  a  few  washings  with  antiseptics 
give  relief  in  six  or  eight  days.  The  grave  form  of  the  disease 
is  produced  by  the  gonococcus  (Neisser),  inoculated  during 
the  passage  of  the  vagina.  The  nature  of  the  mild  form  is  not 
3^et  determined. 

Treatment. — Mild  form. — Ej'e-wash  of  boric  acid  (1 :  25) 
every  three  hours;  possibly  cauterization  with  nitrate  of  silver. 

Grave  form. — Preventive. — Remove  sources  of  infection 
(vaginal  douches,  isolation  of  other  children  with  ophthalmia, 
in  the  hospital  special  attendants,  etc.).  After  birth  drop  a 
few  minims  of  nitrate  of  silver  (1 :  50)  into  the  eye  and  repeat 
if  there  is  danger  of  new  infection.  Curative. — Brushing 
twice  a  day  with  nitrate  of  silver  (1 :  20  or  1 :  50) ;  washing 
every  two  or  three  hours  (at  nursing  times)  with  boric  acid 
(1 :  25) ;  compresses  with  hot  boric-acid  solution  (110°  F.)  during 
intervals  of  washing  and  cauterization. 

Mastitis. 

A  swelling  of  the  breast,  like  that  which  accompanies  pu- 
berty, may  occur  a  short  time  after  birth  and  possibly  lead 
to  suppuration. 

Treatment. — Boric-acid  compresses.  Do  not  press  the 
gland  to  extract  the  contents,  as  this  may  cause  increased 
irritation  and  suppuration.  If  abscess  forms,  open  with  a 
bistoury. 

Impetigo  and  Eczema. 

These  affections  occur  in  the  scalp  and  are  vulgarly  known 
as  "  scald-head."  A  foolish  prejudice  exists  against  treatment, 
for  fear  of  "  driving  them  in  "  and  causing  more  serious  disease. 

Treatment. — Remove  the  crusts  by  a  plaster;  follow  with 
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alkaline  lotion  (sodii  bicarb.  1 :  20)  or  sulphur  water  (Eng-hien 
or  Bareges)  or  Van  Swieten's  bichloride  ol'  mercury  (1:4,000). 

Thrush. 

This  malady  is  caused  by  a  fungus,  the  oidium  albicans, 
which  occurs  most  often  in  the  mouth.  It  comes  in  white 
patches  along"  the  borders  of  the  tongue  or  on  the  inside  of 
the  cheeks.  Fragments  of  curdled  milk  are  found  in  the  same 
situations,  but  they  are  not  closely  adherent  and  can  thus  be 
distinguished.  Ulcerative  stomatitis  is  easily  recognized  by 
the  ulceration.  In  doubtful  cases  the  miscroscope  shows  my- 
celium and  spores  of  the  fungus  and  establishes  the  diagnosis. 
When  thrush  occurs  in  a  healthy  child,  it  is  called  idiopathic 
and  its  gravity  is  slight;  in  the  course  of  serious  disease  it  is 
called,  symptomatic  and  the  prognosis  is  grave  {e.g.,  mal- 
nutrition). 

Treatment. — Wash  the  parts  with  borax  and  rose-water, 
equal  proportions.  A  teaspoonful  of  Vichy  water  at  every 
second  nursing  alkalizes  the  digestive  tract  and  prevents  the 
growth  of  the  fungus. 

Vomiting. 

There  are  three  chief  varieties :  1st,  the  simple  rejection  by 
the  stomach  of  the  excess  of  milk  in  over-feeding;  2d,  where 
milk  is  not  well  borne  or  other  food  is  given  and  the  stomach 
is  irritated;  3d,  hsematemesis.  The  presence  of  blood  may  be 
due  to  actual  hemorrhage  from  the  alimentary  tract,  includ- 
ing mouth  and  stomach,  or,  most  often,  to  a  fissure  of  the 
mother's  nipple.  In  the  first  form,  vomiting  is  physiological 
and  unimportant;  in  the  second  it  is  due  to  simple  indigestion, 
or,  if  repeated,  to  the  condition  called  malnutrition;  in  the 
third  form  prognosis  varies  with  the  source  of  the  blood  and 
is  good  if  it  comes  from  the  mother,  very  serious  if  from  the 
child. 

Diarrhoea — Constipation. 

Diarrhoea  is  temporary,  from  simple  indigestion,  or  chronic, 
from  grave  disease  of  the  alimentary  canal,  and  a  symptom  of 
malnutrition.  Certain  forms  of  diarrhoea  are  due  to  special 
causes,  as  cholera,  which  will  be  described  farther  on. 
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Constipation  is  seldom  indicative  of  serious  disease.  When 
well  marked,  a  teaspoonful  of  sjTup  of  chicory  or  a  pinch  of 
magnesia  in  the  milk,  or  simple  enemata  of  water  or  glj'cerin, 
or  cacao-butter  suppositories,  will  be  all  the  treatment  re- 
quired. 

Erythema. 

This  affection  appears  usually  in  red  patches  about  the 
genito-anal  region,  and  between  the  thighs  (intertrig'o).  It 
may  occur  in  healthy  children  from  neglect  or  from  harsh 
clothing,  but  most  often  it  accompanies  chronic  diarrhoea  and 
is  found  in  cases  of  malnutrition. 

Treatment. — Avoid  all  dampness  in  the  affected  parts. 
Change  the  child's  linen  frequently,  and  cover  the  diseased 
skin  with  equal  parts  of  talc,  lycopodium,  and  bismuth  sub- 
nitrate.     In  washing  the  child  do  not  rub  the  diseased  parts. 

Malnutrition. 

This  term  embraces  all  the  changes  in  an  infant  when  its 
digestion  is  seriously'  disturbed,  and  presents  three  stages. 
In  the  first,  the  chief  symptom  is  that  the  child's  linen  is  cov- 
ered with  white  and  green  faeces  instead  of  the  usual  homo- 
geneous yellow  discharges,  and  this  goes  on  till  entirely 
green  and  fluid.  The  child  is  restless  and  fretful,  demands 
the  breast  too  often,  and  takes  too  little  at  each  time.  If  the 
disease  persists,  the  second  stage  is  reached.  The  stools  are 
green  and  very  frequent  and  of  a  repulsive  odor.  The  child 
regurgitates  or  actually  vomits  its  food.  The  mouth  is  in- 
vaded by  thrush,  the  skin  about  the  anus  and  the  inner  side 
of  the  thigh  is  covered  with  erythema,  and  this  increases  the 
discomfort  of  the  infant.  It  nurses  badly  or  has  no  appetite, 
and  in  the  mouth,  besides  thrush,  we  find  shallow  ulcerations 
in  the  vault  of  tlie  palate.  The  temperature  is  normal  or  one 
to  two  degrees  above.  The  child  emaciates  and  gives  vent 
to  almost  continual  sharp  cries,  indicating  its  pronounced 
suffering".  The  fontanelles  decrease  in  size  and  the  sutures 
become  closer.  In  the  third,  fatal  stage  these  symptoms  are 
all  aggravated.  The  appetite  is  lost,  the  stools  grow  less 
frequent,  and  there  is  a  false  appearance  of  improvement  due 
to  the  extinction  of  all  the  functions.  Respiration  is  deep  and 
painful,  the  circulation  is  retarded,  and  the  temperature  falls 
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as  death  approaches.  The  body  becomes  steadily  more  ema- 
ciated and  the  skin  lies  flat  upon  the  skeleton;  the  face  is 
wrinkled  and  aged.  The  child  becomes  cadaverous  and  dies 
in  progressive  coma,  interrupted  by  occasional  convulsions. 
The  course  of  the  disease  may  be  light  and  chronic  or  acute 
and  rapid ;  in  the  latter  case  it  is  specially  grave. 

Causes. — Predisposing :  Congenital  feebleness,  coryza,  sj^ph- 
ilis,  malformation  (e.(/.,  hare-lip).  Exciting:  Poor  nursing,  from 
insufficient  quantity  of  milk  because  the  nurse  has  too  little 
or  because  other  milk  is  used,  or  because  the  substitutes  for 
milk  administered  give  rise  to  persistent  digestive  disturbance. 

Treatment. — The  best  preventive  and  curative  treatment 
is  to  provide  a  good  nurse  and  control  the  feeding  as  given 
above.  Next  wo  must  relieve  the  diarrhoea  and  build  up  the 
weakened  system.  One  form  of  diarrhoea  is  due  to  chronic 
indigestion  and  is  marked  by  acidity  of  the  stools;  for  this 
give  alkalies,  one  or  two  spoonfuls  of  Vichy  or  lime  water  at 
each  nursing;  the  other  is  due  to  a  special  bacterium,  and  the 
faeces  are  alkaline.  For  this  give  acids,  preferably  lactic  (1 :  50 
of  water),  by  the  teaspoonful  fifteen  minutes  after  nursing. 
Complete  the  treatment  by  enema  of  subnitrate  of  bismuth. 
For  the  feebleness  employ  heat,  by  bath  and  incubator.  In 
great  depression  add  a  spoonful  of  fresh  beef-tea  to  the  child's 
diet  before  each  nursing — it  must  be  free  from  grease — and 
after  each  nursing  give  ten  to  fifteen  drops  of  old  brandy  in  a 
little  milk.  As  for  premature  infants,  feeding  by  the  stomach 
tube  gives  excellent  results  in  malnutrition. 

Cholera  Infantum. 

There  are  three  varieties  of  this  disease:  1st,  the  epidemic, 
or  Asiatic;  2d,  the  sporadic,  or  simple;  3d,  choleriform  diar- 
rhoea, which  is  only  a  severe  form  of  acute  malnutrition. 
Whatever  be  the  form,  the  prognosis  is  nearly  always  fatal, 
despite  all  treatment;  nevertheless,  warmth  in  all  forms,  and 
the  following  medicatioh,  a  teaspoonful  every  half -hour,  should 
be  faithfully  tried: 

I^   Bismuth,  subnitrat., 3  i- 

Tr.  opii, f.  3  i. 

Spts.  frumenti, f.  3  ss. 

Aq., ad  f.  3  iij. 

M.     Sig.  3  i.  q.  i  h. 
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Jaundice. 

Two  forms  of  icterus  are  observed  in  the  newborn.  The 
one,  hcBmatog-enous  and  simple,  has  been  mentioned  above 
(p.  197);  it  is  always  benign  and  occurs  to  some  degree  with 
all  infants :  the  second  is  due  to  the  presence  of  bacteria  in  the 
umbilical  vein,  which  set  up  hepatitis  and  this  causes  the 
death  of  the  child.  All  treatment  is  needless  in  the  first  case 
and  useless  in  the  second,  but  the  second  form  may  be  pre- 
vented by  strict  antisepsis  of  the  cord. 

Convulsions — Infantile  Eclampsia. 

Convulsions  in  the  child  correspond  to  sjmcope  in  the  adult, 
and  their  result  varies  according  to  their  origin.  From  an 
etiological  standpoint  we  distinguish  two  varieties.  The  first 
depends  upon  definite  pathological  conditions,  hke  meningitis, 
tumor  of  the  brain,  meningeal  hemorrhage,  pneumonia,  erup- 
tive fever,  erysipelas,  etc.  The  second  form  results  from  tem- 
porary causes,  such  as  ingestion  of  improper  food,  poisons, 
intestinal  worms,  pressure  upon  a  retained  testis  mistaken  for 
a  hernia,  etc.     This  second  form  I  call  infantile  eclampsia. 

In  the  first  class  the  prognosis  and  treatment  are  those  of 
the  original  disease. 

In  the  second  class  the  prognosis  is  usually  good ;  the  con- 
vulsion can  be  calmed  by  warm  baths  or  warm  cloths,  and 
the  cause  removed  as  soon  as  it  is  determined. 

Sudden  Death. 

This  most  frequentlj^  follows  convulsions,  but  it  may  ap- 
pear with  spasm  of  the  glottis,  from  cerebral  congestion,  after 
violent  cholera  or  at  the  end  of  syncope;  the  autopsy  may  be 
neg-ative  in  all  points,  and  we  are  obliged  to  suppose  a  simple 
cardiac  failure  whose  pathology  is  vague  and  obscure. 
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OBSTETRIC  CALENDAR  FOR  CALCULATING  THE  PROBABLE 
DAY  OF  DELIVERY  FROM  THE  LAST  MENSTRUATION. 
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End  of  Last  Menses. 
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Delivery. 


Explanation. 

This  table  is  divided  into  two  column's,  the  first  referring  to  the  end 
of  the  last  menstruation,  the  second  to  the  probable  date  of  delivery. 
To  use  the  table,  find  in  the  first  column  the  date  on  which  menstru- 
ation ceased,  follow  the  arrow  at  the  top  to  the  second  column,  and  in 
this,  on  a  level  with  the  first  date,  the  desired  day  will  be  found,  that  is 
to  say,  the  period  of  five  days  in  which  delivery  will  take  place.  For 
example,  if  the  last  day  of  menstruation  was  Feb.  18th,  delivery  will 
occur  between  Nov.  25th  and  30th. 
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THE  URINE   IN  NEUROTIC 
DISEASES. 


It  is  an  old-established  phj^siolog-ical  fact,  that  all  of  the 
secretions  may  be  checked  throug-h  the  influence  of  the  ner- 
vous system.  If  its  function  is  interrupted  through  division 
of  the  nerve  fibres,  then  instantly  the  secretion  is  checked, 
and  in  the  same  way  in  which  the  will  governs  the  muscular 
movements,  so  does  the  psychological  or  nervous  influence 
cause  the  amount  of  secretion  from  the  ducts  to  be  lessened  or 
entirely  checked.  In  order  to  illustrate  this  fact  we  need  only 
call  to  mind  the  effect  produced  upon  the  salivary  secretions 
of  a  hungry  person  on  seeing  or  smelling  food  which  has  an 
agreeable  taste.  It  is,  however,  not  so  well  known,  that  not 
only  the  quantity,  but  also  the  quality  of  the  secretioh  is 
markedly  altered  by  the  influence  of  the  nervous  system. 

This  fact  is  most  plainly  and  most  frequenth"  illustrated  in 
the  secretion  from  the  kidney,  namely,  in  the  case  of  the  urine, 
and  the  object  of  this  article,  which  will  be  brief,  is  to  give  as 
far  as  possible  a  comprehensive  survey  of  the  various  changes 
which  may  occur  in  human  urine  as  a  result  of  abnormal  in- 
nervations. 

These  chang-es  which  are  the  result  of  nervous  influences 
are  often  so  marked  and  so  striking-,  that  they  are  frequently 
mistaken  for  organic  diseases,  and  often  we  are  scarce^  able 
to  determine  whether  the  changes  are  due  to  an  organic  dis- 
ease or  are  the  result  of  abnormal  nervous  influences,  or  in 
other  words,  the  result  of  a  neurosis.  And  yet  the  differential 
diagnosis  of  this  condition  is  often  of  great  practical  impor- 
tance, for  the  treatment,  of  necessity,  differs  markedly  ac- 
cording to  the  cause,  in  fact,  at  times  should  be  diametrically 
opposite. 

YIII— 15 
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In  speaking-  of  the  condition  of  the  urine  in  neurotic  dis- 
eases, it  is  necessary  for  us  to  take  into  consideration  not  only 
the  quantitative  and  qualitative  changes  in  the  kidneys  af- 
fected by  the  disturbances  of  innervation,  but  also  a  special 
and  not  less  important  factor  in  these  neuroses,  namely,  the 
different  materials  which  may  become  mixed  with  the  urine 
before  it  is  expelled.  These  admixtures  are  often  the  only 
sig"ns  which  enable  us  to  make  a  ditterential  diagnosis  of  an 
existing  neurosis. 

To  illustrate  this  it  is  necessary  to  call  to  mind  only  the 
fact  of  the  presence  of  spermatozoa  and  of  urethral  threads  in 
the  urine  in  cases  of  sexual  neurasthenia,  etc. 

The  most  frequent  functional  anomaly  in  the  kidneys  is 
undoubtedly 

I.  Polyuria. 

Ever^'-  phj^sician  has  frequently  had  a  patient  who  expelled 
a  surprisingly  large  amount  of  clear,  pale  urine,  he  doing"  so 
either  for  a  shorter  or  longer  period  of  time,  and  owing  to  the 
fact  that  in  acute  cases  the  quantity  of  fluid  previously'  taken 
had  not  been  unusually  large,  this  condition  naturally  ap- 
peared abnormal  to  the  patient  and  caused  him  to  speak  to 
his  phj'sician  regarding  it. 

On  examination,  the  phj^sician  finds  the  urine  normal.  It 
contains  neither  albumin  nor  sugar;  the  specific  g-ravity  may 
possibly  be  below  normal.  This  exainination,  in  combination 
with  certain  other  nervous  symptoms,  enables  the  physician  to 
make  a  diag-nosis  of  nervous  polyuria  (urina  spastica,  nervosa, 
diluta). 

The  patient  is  reassured  on  being*  informed  that  it  is  par- 
oxysmal and  is  merely  a  symptom  of  an  abnormal  nervous 
condition  and  is  of  no  importance. 

Before  entering  more  deeply  into  the  clinical  study  of  ner- 
vous polyuria,  we  shall  cursorily  discuss  the  physiology  of  the 
excretion  of  urine,  in  order  to  more  readilj"  comprehend  the 
pathological  changes. 

Bowman  (1842)  claims  that  the  glomeruli  ovUy  exude  water; 
that  the  epithelium  in  the  uriniferous  tubules  furnish,  through 
their  glandular  action,  the  specific  ingredients  which  are  taken 
up  by  the  water  which  trickles  down  from  the  cells. 
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C  Ludwig-  (1844)  believes  that  a  very  dilute  urine  is  dis- 
charged into  the  capsules.  This  running-  down  through  the 
tubules  returns  the  water  by  the  process  of  endosmosis  to  the 
less  water}'  blood  and  the  lymph  of  the  kidneys  and  thus 
becomes  normal  in  consistency.  The  filtration  throug-h  the 
g-lomerulus  depends  larg-ely  upon  the  amount  of  blood-pres- 
sure in  the  renal  arteries.  If  this  is  elevated,  then  the  filtra- 
tion occurs  more  rapidly,  and  as  a  result  we  have  polyuria  and 
vice  versa. 

According-  to  R.  Heidenhain,  the  discharg-e  of  urine  from 
the  kidneys  does  not  depend  solely  upon  the  definite  physical 
strength,  but  that  besides  a  number  of  well-known  facts,  the 
active  vital  forces  of  special  secretory  cells,  are  also  important 
factors.  What  this  latter  and  evidentl^^  fundamental  phj'sical 
strength  is,  has  as  yet  not  been  ascertained.  Consequently 
the  amount  of  urine  does  not  depend  solely  upon  the  blood- 
pressure  in  the  course  of  the  renal  arteries  and  therefore  does 
not  come  strictly  under  the  law  of  filtration,  for  the  cells  cov- 
ering- the  glomerulus  also  take  a  very  active  part.  This  vital 
action  of  the  g-landular  cells  is  the  cause  of  our  being-  unable 
to  recognize  in  the  glandular  tubules  an}'  simple  physical  ap- 
paratus. 

As  far  as  the  influence  of  the  nerves  upon  the  renal  secre- 
tion is  concerned,  the  effect  of  the  vaso-motor  nerves  upon  the 
discharge  of  urine  has  become  well  known  and  positively  de- 
termined. 

The  renal  nerve — that  is,  the  vaso-motor  nerve  of  the  kid- 
ney— is  the  splanchnic;  irritation  thereof  causes  a  diminution 
in  the  calibre  of  the  renal  arteries  and  a  blocking  of  the  urinary 
discharge,  even  if  the  pressure  in  the  aorta  is  elevated;  if  the 
nerve  is  divided,  or  if  the  sympathetic  is  irritated,  then  poly- 
uria results. 

The  normal  amount  of  urine  passed  by  a  healthy  adult 
during  the  twenty-four  hours  is  a  little  over  three  pints  and 
has  a  specific  gravity  of  1.020.  J.  Vogel  claims  that  two  and 
one-fifth  pounds  of  bodily  weight  furnish  fifteen  minims  of 
urine.  It  is,  however,  better  to  place  the  physiological  limit 
of  the  amount  of  urine  discharged  at  between  two  and  a  half 
and  four  and  a  quarter  pints.  If  the  quantity  discharg-ed 
during  the  twenty-four  hours  exceeds  this  given  amount  to 
any  great  extent,  then  the  condition  is  called  polyuria.     Ac- 
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cording-  to  different  authors,  the  quantit}^  of  urine  discharged 
has  been  observed  to  be  as  much  as  forty-seven  and  a  half 
quarts  per  day. 

Patients  having-  polyuria  who  consume  the  same  amount 
of  fluid  as  does  a  healthy  person,  pass  more  urine  and  of 
loAver  specific  gravity  than  does  the  healthy  person  during-  the 
same  period  of  time,  and  the  amount  of  insensible  perspiration 
is  much  less  in  these  people  than  it  is  in  a  healthy  person. 

The  clinical  symptoms  of  polyuria  are  verj'  varied.  The 
rule,  however,  is,  that  no  matter  what  the  symptoms,  the  urine 
is  voided  without  any  difficulty. 

From  the  clinical  symptoms  we  are  enabled  to  classify  ner- 
vous polj'uria  into  two  g-roups,  the  acute  and  the  chronic 
form. 

In  the  acute  form  the  polyuria  only  occurs  on  certain  days 
and  then  only  once  a  day.  The  patient  voids  from  two  and  a 
half  to  about  five  pints  of  urine  in  an  hour.  Generally  at  this 
time  there  are  other  nervous  s^nnptoms.  One  of  my  patients — ■ 
e.g.,  a  neurasthenic  professor  of  philolog-y  thirt3^-two  years  of 
age — awoke  in  the  morning-  feeling-  indisposed,  but  what  at- 
tracted his  attention  the  most  was  a  peculiar  abnormal  sensa- 
tion in  his  abdomen.  He  felt  unusually  tired  and  listless,  and 
in  half  an  hour's  time  passed  about  four  and  a  quarter  pints 
of  urine,  clear  as  water.  He  had  not  taken  a  larg-e  amount  of 
liquid  the  night  before.  During-  the  remainder  of  the  day  the 
amount  of  urine  passed  was  normal,  as  usual. 

In  other  cases  the  polyuria  may  last  for  a  number  of  days 
and  then  suddenly  disappear  for  a  time.  I  recollect  the  case 
of  a  young-  Catholic  priest  who  was  treated  by  me  for  sperma- 
torrhoea and  marked  irritability  of  the  nervous  system. 

Besides  numerous  other  things  in  reg-ard  to  his  illness,  he 
related  the  following-:  The  amount  of  urine  which  I  discharge 
varies  greatly;  sometimes  I  pass  a  g-reat  deal  and  then  ag-ain 
for  a  time  I  pass  only  a  very  small  quantity.  I  would  like  to 
relate  to  you  as  an  example  of  this  the  following-  fact,  namely, 
that  during-  the  investiture  of  my  brother  as  priest,  I  became 
much  excited  during-  the  ceremonies.  I  had  a  painful  and 
tired  feeling  in  the  sacral  region  and  down  the  thighs,  but 
what  troubled  me  the  most  was  an  intense  desire  to  urinate, 
so  that  during  forty -eight  hours  I  was  compelled  to  pass  water 
hourly  during  the  day  and  four  or  five  times  during-  the  nig-ht. 
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The  urine  was  clear  as  water  and  the  quantit}^  enormous,  al- 
though I  had  not  taken  an  unusually  large  amount  of  fluid. 

The  acute  may  also  onl^'  occur  at  a  certain  hour  of  the 
day.  A  student — Mr.  N.,  e.g. — passed  a  large  chamberful  of 
clear  urine  immediately  on  rising-  in  the  morning-.  During- 
this  time  he  experienced  a  cramp-like  condition  of  the  entire 
body,  Avhich  compelled  him  to  continually  stretch  himself  and 
strain. 

In  the  chronic  form  the  polyuria  may  last  for  months  and 
years,  the  condition  remaining  about  the  same. 

If  the  specific  g-ravity  of  this  larg-e  amount  of  urine  is  not 
diminished  in  chronic  poh'uria  and  if  there  is  an  increased 
amount  of  the  solid  constituents,  then  the  condition  is  known 
as  diabetes  insipidus.  This  condition  is  frequently  accom- 
panied by  an  abnormal  feeling-  of  thirst — polj^dipsia. 

The  causes  of  polyuria  are  the  following-: 

1.  Ps3^chical  influences  (sorrow,  cares,  worry,  excitement, 
frig'ht,  etc.).  Even  the  laity  understand  that  these  are  fre- 
quently the  causes  of  urina  spastica. 

A  tj'pical  example  of  this  is  furnished  in  the  case  of  the 
Catholic  priest  which  has  already  been  cited,  who  during  the 
investiture  of  his  brother  was  compelled  to  pass  an  enormous 
quantity  of  urine  for  a  number  of  days.  Usually,  however, 
the  polyuria  which  results  from  these  causes  is  acute  and 
only  lasts  a  few  hours  or  a  few  days. 

2.  Hysteria  and  neurasthenia  are  important  factors  as 
reg-ards  the  causation  of  nervous  polj'uria.  Since  patients  of 
this  description  show  SA^mptoms  dependent  upon  a  perverse 
reaction  of  the  nervous  system,  we  maj'  attribute  the  poly- 
uria to  be  the  result  of  a  paresis  of  the  splanchnics. 

3.  In  a  similar  manner,  as  in  cases  of  hj^sterical  convul- 
sions, in  chorea  and  in  epileptoid  conditions  and  at  the  termina- 
tion of  an  attack  of  mig-raine,  Ave  notice  the  discharg-e  of  an 
increased  amount  of  urine.  The  cause  is  evidently  a  nervous 
one  and  is  especially  to  be  soug-ht  for  in  a  dilatation  of  the 
renal  artery,  which  is  probably  produced  by  an  irritation  of 
the  splanchnic,  this  orig-inating  in  the  medulla  at  the  begin- 
ning- of  the  attack  (Salkowski  and  Leube,  "Die  Lehre  vom 
Harn"). 

4.  Anatomical  changes  in  the  central  nervous  SA'stem  also 
undoubtedly  represent  a  large  number  of  the   cases  which 
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cause  nervous  polyuria.  In  diseases  of  the  medulla,  the  cere- 
bellum, and  the  spinal  cord,  polyuria  is  one  of  the  main  symp- 
toms, and  this  condition  frequently  occurs  as  the  result  of  in- 
juries to  the  skull  and  concussion  of  the  brain.  It  is  well  known 
that  in  injuries  to  the  floor  of  the  fourth  ventricle  (Piquure  of 
Cl.  Bernard)  polyuria  may  be  the  only  result. 

Kohler  ("  Wiener  medicinische  Blatter,"  1885)  showed  ex- 
perimentally that  by  producing"  a  circumscribed  injur}'  to  the 
medulla  in  rabbits  we  can  cause  a  permanent  polyuria; 
whereas  Bennett  (''  Brit.  Med.  Jour.,"  Feb.  24th,  1884)  published 
five  cases  of  cerebral  disease  in  which  polyuria  existed,  and  in 
every  case  the  medulla  was  found  to  be  normal. 

Demme  ("  XVI.  Jahresbericht  des  Jenner'schen  Kinderspi- 
tal  in  Bern  ")  relates  a  case  of  diabetes  insipidus  in  a  boy  six 
years  old,  who  complained  first  of  fever  and  occipital  pain,  fol- 
lowed by  great  thirst  and  the  discharge  of  a  large  amount  of 
urine,  the  total  amount  being  about  fifteen  quarts  in  the  twenty- 
four  hours.  Owing"  to  the  fact  that  there  existed  a  thickening" 
upon  the  rig"ht  tibia  and  that  the  glands  were  swollen,  inunc- 
tions w^ere  prescribed,  whereupon  all  the  sjanptoms,  including" 
the  polyuria,  disappeared.  Demme  believed  that  there  existed 
in  this  case  a  gummy  new-formation  in  the  floor  of  the  fourth 
ventricle. 

Hosslein  ("  Deutsches  Arch.  f.  Klin.  Med.,"  Bd.  37)  also  de- 
scribed a  case  of  an  adult  with  diabetes  insipidus,  following 
cerebral  syphilis.  A  cure  was  effected  by  employing"  anti- 
syphilitic  treatment. 

Axel  Johannesen  ("  Norsk  Mag",  f .  Lagevidensk.,"  3  R.  XV. 
7,  S.  401,  1885)  saw  a  case  of  polyuria  due  to  the  bite  of  an 
acarus  (Ixodes  ricinus)  in  a  boy  of  eleven,  in  whose  family 
nervous  and  mental  diseases  were  prevalent.  The  bite  was 
in  the  vicinity  of  the  external  occipital  protuberance  and  was 
followed  by  headache,  delirium,  and  facial  paralysis.  At  the 
same  time  marked  polyuria  set  in,  this  disappearing  entirely'- 
after  ten  days.  According  to  the  views  of  the  author,  there 
occurred  a  neuritis  of  the  accessorius  as  a  result  of  the  bite 
of  the  acarus,  which  extended  centripetally  toward  the  me- 
dulla and  caused  the  polyuria. 

In  cases  of  cerebral  tuberculosis  it  is  not  uncommon  to  find 
diabetes  insipidus.  Hagenbach  described  the  case  of  a  girl 
four  and  a  half  years  of  age,  who  in  twenty-four  hours  passed 
twenty-one  pints  of  urine. 
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Polyuria  is  not  infrequently  found  to  be  present  in  cases  of 
Basedow's  disease,  which  disease,  according*  to  the  experiments 
of  Filehne,  depends  most  likely  upon  an  affection  of  a  certain 
nervous  centre  in  the  medulla. 

Diseases  of  the  urinary  and  genital  organs  not  infrequently 
cause  a  nervous  polyuria  hy  reflex  action. 

Ultzmann  cites  the  case  of  a  woman  twenty-seven  years 
old,  who  on  an  average  passed  forty-two  pints  of  urine  daily. 
The  cold-water  treatment,  preparations  of  arsenic  and  the 
bromides  had  no  effect,  whereas  local  treatment,  applied  to 
the  existing  chronic  endometritis  from  wiiich  she  was  suffer- 
ing, cured  the  pol3"uria  in  a  short  time. 

Dr.  Handfield  Jones  observed  the  case  of  a  bo}^  suffering- 
with  an  irritable  bladder  and  polyuria,  and  believed  the  former 
condition  to  be  the  cause  of  the  marked  increase  in  the  amount 
of  urine  discharg^ed.  He  explains  this  by  the  fact  that  the 
h^^persesthesia  of  the  bladder  extended  upward  to  the  renal 
nerves  and  thus  produced  a  polyuria. 

6.  In  some  families,  however,  the  disease  is  congenital  and 
hereditary. 

Weil  ("  Virch.  Archiv,"  Bd.  95)  gives  the  history  of  a  famih^ 
in  which  a  man  developed  diabetes  insipidus  at  eighty-three, 
he  having  ninety  direct  descendants,  of  which  three  children, 
seven  grandchildren,  and  twelve  g"reat-grandchildren  inherited 
the  disease,  while  the  sixty-eight  remaining  members  were 
free  from  the  affection.  A  positive  cause  could  not  be  discov- 
ered. 

Concerning:  the  frequency'  of  polyuria  as  regards  sex,  I  am 
unable  to  make  any  positive  statements.  It  would  appear, 
however,  that  there  is  no  great  difference.  There  is  more 
likelihood  to  be  a  difference  as  reg'ards  age. 

Patients  may  be  found  with  this  affection  at  almost  all 
ages.  In  cases  of  irritable  bladder,  for  instance,  it  occurs  be- 
tween the  ages  of  eighteen  and  forty -five,  which  is  most  proba- 
bl}^  due  to  the  fact  that  the  most  important  events  in  our  lives 
occur  betwen  these  years.  In  the  beginning  of  this  period  we 
have  the  results  of  sexual  abuse,  namely,  onanism,  as  an  im- 
portant factor.  Furthermore,  at  this  age  those  external  influ- 
ences which  produce  neurasthenic  conditions  play  an  important 
part,  especially  sexual  intercourse,  severe  bodily  and  mental 
exertions,  excitement,  sorrow,  cares,  etc.,  and  in  women  uter- 
ine diseases. 
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In  making"  a  diagnosis  of  nervous  polyuria  we  must  first 
of  all  consider  the  condition  of  the  nervous  centres,  namely, 
the  brain  and  spinal  cord,  and  then  the  function  of  the  entire 
nervous  system.  Furthermore,  we  must  exclude  a  number  of 
organic  affections  of  the  kidneys  and  bladder,  under  which 
conditions  there  may  be  the  discharge  of  an  increased  amount 
of  urine. 

In  making  a  differential  diagnosis  we  must  exclude  in  the 
first  place  diabetes  mellitus.  This  differentiation  is  easy  if  we 
ascertain  the  specific  gravity  and  the  presence  of  sugar. 

We  differentiate  this  condition  from  the  contracted  kidney, 
in  which  condition  there  may  also  be  an  increased  amount  of 
urine,  by  the  presence  of  a  few  casts,  albumin,  and  the  exist- 
ence of  cardiac  hj^pertrophy. 

In  difi"erentiating  from  chronic  pyelitis  in  which  the  amount 
of  urine  is  almost  double  the  normal  quantit}^,  this,  in  fact, 
being  a  pathognomonic  sign,  we  discover  pyuria  and  albu- 
min in  the  latter,  and  the  amount  of  albumin  is  greater  than 
would  be  accounted  for  b^^  the  pj^iria. 

As  regards  diseases  of  the  bladder,  we  must  consider  the 
irritable  bladder.  I  have  often  been  able  to  differentiate  be- 
tween polj'^uria  and  irritable  bladder,  for  not  infrequently  the 
patients  with  irritable  bladders  believe  that  they  have  urinated 
a  large  quantity.  Under  these  circumstances  the  simplest 
method  is  to  have  the  patient  measure  the  amount  passed 
during  the  twenty-four  hours,  and  having  him  do  so  frequentl}^ 

This  same  plan  can  be  adopted  in  cases  of  marked  dilata- 
tion of  the  walls  of  the  bladder,  which  is  the  result  of  retention 
of  a  large  quantity  of  residual  urine — e.g.,  in  cases  of  hypertro- 
phied  prostate.  Owing  to  the  fact  that  the  patient  has  a 
strong  desire  to  urinate  in  these  cases  and  does  urinate  fre- 
quently, especially  at  night,  he  naturally  believes  that  he  has 
polyuria. 

The  best  method  of  making  a  differential  diagnosis  in  these 
cases  is  by  the  use  of  the  catheter. 

Finallj'^,  we  must  difl'erentiate  between  polydipsia  and  poly- 
uria. 

As  a  rule,  the  polyuria  is  primary  and  the  polydipsia  is 
secondary  in  diabetes  insipidus;  but  there  have  undoubtedly 
been  cases  in  which  the  thirst  preceded  the  increase  in  the 
quantity  of  urine  discharged,  and  although  primary  polydipsia 
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is  exceedingiy  rare,  in  fact  doubted  by  some,  still  Professor 
Worm-Miiller  ("  Norsk  Mag-,  f.  Lag-evidensk,"  3  R.,  IX.  4,  Z.  3G7, 
1879)  does  not  appear  to  be  in  error  in  classifying-  the  symp- 
toms of  a  case  under  this  heading.  Kaurin  also  believes  that 
this  condition  maj'-  exist.  Since  the  results  of  observations 
prove  that  there  are  cases  of  diabetes  insipidus  in  which  poly- 
dipsia is  the  first  symptom,  consequently^  Worm-Miiller  con- 
siders it  necessary'  to  make  a  marked  distinction  between  cases 
of  diabetes  insipidus  with  primary  polydipsia  and  those  with 
primary  polyuria. 

Polydipsia  may  exist  independently  of  polyuria  and  vice 
versa.  Both  occur  as  diseases  sui  generis  and  as  secondary 
symptoms  of  other  diseases.  If  the3'  are  to  be  considered  as 
symptoms,  then,  according-  to  Worm-Miiller,  there  must  be  a 
disproportion  between  them. 

Nothnag-el  ("  Durst  und  Polydipsia,"  V.  A.,  Bd.  86)  believes 
that  in  diabetes  insipidus  the  polydipsia  is  the  primary  and 
the  polyuria  the  secondary  condition,  and  cites  the  case  of  a 
health}'  man,  thirty-five  years  old,  who  had  a  fall  and  received 
a  contusion  over  his  occiput,  this  being  immediately  followed 
Ijy  intense  thirst,  and  althoug-h  he  consumed  thirt^^-nine  pints 
of  fluid  during  twenty-four  hours,  still  the  amount  of  urine 
discharged  during-  these  twenty-four  hours  was  only  twenty- 
eig-ht  and  a  half  pints.  Nothnag-el  believed  that  in  this  case 
there  was  an  excitation  of  the  thirst  centre,  without,  however, 
involving-  the  centre  for  the  discharg-e  of  urine,  and  he  believes 
that  the  thirst  centre  lies  in  the  medulla  or  in  the  pons,  be- 
cause we  also  find  the  centre  for  respiration  here. 

II.  Anuria  and  Oliguria. 

Under  this  heading-  we  include  the  various  conditions  of 
the  uropoetic  system,  in  which  either  no  urine  a  tall  or  else  only 
a  small  quantity  enters  the  bladder.  This  condition  is  due 
to  the  fact  that  the  arterial  supply  to  the  kidney  is  partly  or 
entirely  shut  olT,  or  else  due  to  the  fact  that  the  urine  which 
has  been  formed  cannot  escape  from  the  kidney.  Tlie  first 
form  is  usually  the  result  of  diminished  rapidity  of  circulation 
and  of  diminished  blood-pressure  in  the  vessels ;  this  condition 
is  also  observed  as  the  result  of  a  purely  nervous  condition. 
The  blood  supply  into  the  g-lomerulus  of  the  kidney  may  be 
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interfered  with  owing-  to  purely  nervous  causes,  since  by  irri- 
tating- the  splanclmic  we  cause  a  contraction  of  the  renal  ar- 
teries. Consequently  we  may  have  a  nervous  form  of  anuria 
or  oliguria,  as  may  be  occasionally  seen  in  hysteria  and  neur- 
asthenia. 

Ultzmann  observed  two  cases  of  oliguria  in  hj'sterical  wo- 
men. In  both  cases  he  could  obtain  only  an  extremely  small 
quantity  of  urine  on  catheterizing  the  bladder. 

Benedikt  claims  to  have  seen  a  hysterical  woman  with 
anuria,  this  condition  lasting  eight  da3^s.  I  treated  a  case 
sent  to  me  by  a  colleague  from  the  country,  the  patient  being- 
a  very  hysterical  woman  and  with  a  retroflexed  uterus.  Fre- 
quently the  woman  went  for  two  or  three  days  without  pass- 
ing a  drop  of  urine,  and  felt  no  desire  whatever  to  do  so.  Then 
the  urine  wiiich  she  passed  at  a  time  would  amount  to  about 
five  to  six  ounces  and  had  a  specific  gravity  of  1.018.  The  urine 
became  cloudj^  as  soon  as  passed,  owing-  to  the  presence  of  uric 
acid  salts.  The  urine  always  showed  traces  of  albumin.  By 
replacing  the  uterus,  this  functional  neurosis  of  the  kidneys 
disappeared. 

Another  case,  which  was  due  to  spermatorrhoea,  I  de- 
scribed in  the  chapter  on  nervous  melituria. 

According-  to  Denian  the  seat  of  hysterical  anuria  is  in  the 
medulla  oblongata,  and  through  functional  irritation  a  con- 
traction of  the  renal  vessels  is  effected  and  thus  the  urinary 
secretion  ceases.  Charcot  also  believes  in  the  purely  nervous 
origin  of  anuria.  Owing-  to  the  fact  that  in  marked  cases  of 
olig-uria  the  urinary  constituents  which  are  discharged  with 
the  urine  are  not  relatively  diminished,  consequently  Charcot 
very  properly  draws  the  conclusion  that  the  hysterical  oliguria 
cannot  be  caused  by  a  cramp-like  condition  of  the  ureter,  be- 
cause according  to  M.  Hermann's  experiments  the  diminution 
in  the  discharge  of  urine  in  cases  of  occlusion  of  the  ureter  is 
accompanied  not  onl}^  b}^  an  absolute,  but  also  'by  a  relative,, 
diminution  in  the  amount  of  the  urinar^^  constituents. 

According  to  this,  it  is  most  likely  in  hj^sterical  oliguria, 
just  as  in  nervous  polyuria,  that  the  renal  nerves  become  af- 
fected, this  being  especially  due  to  an  irritation  of  the  splanch- 
nic, and  furthermore,  when  the  anuria  lasts  a  long  while,  there 
may  be  a  paretic  condition  which  originates  in  the  cervical 
portion  of  the  cord  and  which  also  has  some  bearing  upon  the 
existing  conditions. 
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Under  this  heading-  we  must  also  inchide  toxic  anuria,  e.g., 
cases  of  lead  colic  in  which  the  poison  produces  an  abnormal 
irritation  of  the  splanchnic,  and  this  in  turn  produces  a  con- 
traction of  the  renal  arteries. 

Cohnheim  considers  the  oliguria  in  cases  of  puerperal  con- 
vulsions to  he  dependent  on  a  cramp-like  condition  of  the 
renal  arteries,  because  there  are  no  anatomical  causes  for  the 
stasis  which  results  from  oliguria  which  can  be  attributed  to 
the  preg'nant  uterus. 

The  sympathetic  anuria  occurring"  in  a  healthy  kidney  in 
cases  in  which  the  other  kidnej'  has  been  injured  must  also  be 
included  under  this  heading.  This  condition,  which  is  not  at 
all  a  rare  one,  may  be  the  sole  cause  of  death,  as  e.g.,  in  cases 
of  extirpation  of  one  kidney. 

We  have  to  differentiate  these  nervous  varieties  of  anuria 
and  olig'uria  from  the  following  conditions: 

1.  From  those  cases  of  anuria  or  oliguria  which  we  fre- 
quently meet  with  at  the  commencement  of  a  dilTuse  nephritis. 
In  severe  cases  the  anuria  may  last  for  a  number  of  days. 
The  existing  fever,  the  presence  of  albumin,  blood-corpuscles, 
leucoc^'tes,  and  casts  in  the  urine  will  suffice  in  order  to  make 
a  differential  diagnosis. 

2.  The  oliguria  or  anuria  which  results  from  a  sudden  plug- 
g-ing"  of  both  ureters  as  a  result  of  the  presence  of  renal  calculi 
in  the  urinar}-  passag'es,  or  due  to  a  bending  or  twisting  of 
the  ureters  in  cases  of  movable  kidnej^s.  These  can  be  easily 
differentiated  from  the  nervous  form. 

3.  The  anuria  resulting-  from  a  blocking  up  of  the  ureter 
at  the  point  where  it  enters  the  bladder,  when  due  to  tumors, 
is  readil^^  diagnosticated  by  means  of  the  existing-  bladder 
symptoms. 

III.  Nervous  Albuminuria. 

There  is  no  pathological  condition  of  the  urine  which  is  of 
more  practical  importance  to  the  physician  than  the  presence 
of  albumin,  for  in  the  majority  of  cases  its  presence  is  the 
sj'mptom  of  serious  changes  in  the  uropoetic  sj^stem,  and  until 
a  short  time  ago  every  case  of  albuminuria,  no  matter  how 
slight,  was  considered  as  an  indication  of  a  serious  pathologi- 
cal condition,  namely,  a  symptom  of  an  organic  lesion  of  the 
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kidneys  and  of  the  other  urinary  organs.  Onlj^  in  recent  times 
has  it  been  demonstrated  that  not  infrequently  there  are  ex- 
ceptions to  this  rule,  in  which  in  perfectly  healthy  persons 
small  quantities  of  albumin  have  been  discovered  in  the  urine, 
but  more  than  this,  albumin  was  found  not  infrequently  to  be 
present  in  cases  of  neuroses  where  there  existed  no  lesion 
either  of  the  urine-forming  or  urine-discharg-ing*  organs. 

In  order  to  comprehend  those  conditions  in  which  albumin 
appears  in  the  urine,  we  must  again  consider  the  general 
ph^^siological  rules.  As  has  already  been  demonstrated,  the 
solid  constituents  of  the  urine  are  drawn  from  the  surround- 
ing lymph  through  the  activity  of  the  epithelium  of  the  urin- 
iferous  tubules,  especially  in  the  curved  ones,  and  are  given 
off  into  the  fluid  of  the  uriniferous  tubules.  The  discharge  of 
serum-albumin  is  retarded  in  all  probability  by  the  mem- 
branes of  the  vessels — that  is,  by  the  epithelium  thereof.  As 
soon  as  the  rapidity  of  the  circulation  in  the  renal  arteries 
become  so  sliglit,  let  the  cause  be  what  it  may,  that  the  addi- 
tion of  carbonated  arterial  blood  no  longer  nourishes  the 
glomerulus  epithelium,  then  the  immediate  result  is  the  dis- 
charge of  albumin  from  the  blood.  This  is  directly  due  to  a 
diminution  in  the  amount  of  blood  passing  tJirough  the  ar- 
teries, and  this  condition  may  also  be  brought  about  through 
nervous  influences.  CI.  Bernard  and  others  have  demon- 
strated the  fact  that  a  lesion  of  various  portions  of  the  brain 
and  spinal  cord  and  irritation  of  the  renal  nerves  produce  a 
discharge  of  albumin  into  the  urine.  The  changes  in  the  con- 
dition of  the  circulation  produced  by  these  lesions  pla^'  an 
important  part  in  the  formation  of  albumin,  and  maj- be  di- 
rectly attributed  to  a  narrowing  of  the  renal  arteries,  which" 
depends  upon  a  general  sinking  of  the  arterial  pressure  and  a 
slackening  of  the  circulation  in  the  glomerulus. 

Consequently^  we  find  albumin,  1,  in  all  diseases  of  the 
brain  and  spinal  cord.  2.  In  general  neuroses,  epilepsj',  teta- 
nus, and  in  cases  of  lead  colic.  3.  In  diseases  of  the  genital 
organs. 

Under  this  category  we  include. the  case  which  I  described 
under  the  heading  anuria  and  oliguria,  in  which  there  was 
always  a  small  quantity  of  albumin  in  the  urine. 

Ultzmann  ("  Vorlesungen  iiber  Krankheiten  der  Harnor- 
gane  ")  also  claims  that  we  occasionally  find  cases  of  renal  al- 
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buminuria  which   are  sympathetic  symptoms  of  diseases  of 
the  bladder  and  prostate  gland. 

4.  Depressing  mental  conditions  have  a  decided  effect  in 
producing  a  transient  albuminuria,  as  has  been  demonstrated 
b\'  Dukes,  Ultzmann,  and  Fiirbringer. 

5.  Henoch  ("  Kinderkrankheiten  ")  observed  cases  in  which 
this  occurred,  the  urine  being  loaded  with  urates,  this  condi- 
tion reminding  one  of  cases  of  renal  colic  in  the  adult.  In  the 
cases  of  two  children,  respectivelj^  three  and  four  years  of  age, 
the  pains  were  occasionally  located  in  the  abdomen  and  were 
accompanied  by  chills  and  fever,  which  lasted  for  a  number  of 
hours  and  each  time  were  followed  by  the  secretion  of  a  cloudy 
urine,  rich  in  urates  and  containing  albumin,  whereas  in  the 
intervals,  which  frequently  lasted  for  months,  the  patients 
remained  perfectly  well  and  the  urine  was  normal. 

Excretion  of  true  gravel,  which  both  in  adults  and  children 
may  produce  inflammatory  processes  in  the  pelvis  of  the  kid- 
ney  as  well  as  in  the  parenchyma,  has  never  been  observed. 
The  discharge  of  albumin  during  the  attacks  of  pain  may 
be  attributed  to  an  altered  innervation  of  the  kidnej^s. 

IV.  Nervous  Melituria. 

Since  in  healthj'  persons  there  is  sugar  in  the  blood,  with- 
out ^\\\  regard  to  the  kind  of  nourishment,  consequently  it  is 
not  strange  that  normal  urine  maj^  contain  a  minimum  amount 
of  sugar,  but  not  necessarily,  especially  if  we  remember  the 
fact  that  sugar  is  so  readily  filtered.  If  the  nourishment 
taken  is  very  rich  in  sugar  a  melituria  may  result,  which,  how- 
ever, is  still  within  physiological  limits.  This  fact  was  proven 
by  Blot  in  cases  of  pregnancy  and  nurslings.  It  has  been  ex- 
perimentally demonstrated  (especially  by  Piquure  CI.  Bernard) 
that  the  nervous  system  has  a  very  great  influence  over  the 
amount  of  sugar  discharged  by  the  urine.  Melituria  may  be 
produced  through  lesions  other  than  by  injury  of  the  fourth 
ventricle,  these  lesions  being  situated  in  other  portions  of  the 
central  nervous  system,  and  also  by  division  of  different  por- 
tions of  the  sympathetic. 

The  experiments  of  Cyon  and  Aladotf  have  proven  that 
the  melituria  is  due  to  the  action  of  the  vaso-motor  nerves  and 
depends  particularly  upon  the  comparative  amount  of  blood- 
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pressure  in  the  liver.  As  a  matter  of  fact,  many  causes  may- 
act  together  in  producing-  melituria,  causing*  a  diminution  in 
the  blood-pressure  and  a  dilatation  of  definite  arterial  plexuses, 
and  as  a  consequence  we  have  an  acceleration  of  the  circula- 
tion. 

We  not  infrequently  find  sugar  in  small  quantities  in  the 
urine  of  individuals  who  suffer  with  neuroses.  It  is  also  not 
uncommon  to  find  sugar  in  chronic  diseases  of  the  brain  and 
spinal  cord.  It  may  likewise  be  found  as  a  temporary  condi- 
tion where  there  has  been  a  concussion  of  the  brain ;  in  a  num- 
ber of  cases,  a  glycosuria  which  lasted  for  days  and  weeks  has 
been  observed  to  follow  violent  mental  emotions.  As  early 
as  the  year  1863  Guido  Baccelli  published  the  results  of  a 
clinical  study  to  prove  the  theory  of  the  neuropathic  origin  of 
diabetes. 

As  causes  of  nervous  melituria  the  following  may  also  be 
given:  Diseases — that  is,  irritative  conditions  of  the  male  or 
female  genital  organs  (Blau,  "Ueber  Diabetes:"  Schmidt's 
Jahrbiicher,  Jahrg.  1884,  Nr.  11,  Band  204).  Of  nine  cases  of 
diabetes  in  women  Lob  found  five  with  diseases  of  the  sexual 
organs,  these  conditions  existing  before  there  was  any  sugar 
in  the  urine,  and  the  conditions  were  respectively  retroflexion 
and  fibroids  of  the  uterus,  and  in  two  cases  prolapse.  In  addi- 
tion to  this,  there  are  a  number  of  cases  reported  in  which 
diabetes  appeared  during  pregnancy  or  in  the  puerperal  con- 
dition, and  in  one  case  the  diabetes  existed  in  connection  with 
an  ovarian  tumor.  Accordingly^  Lob  believes  it  possible  that 
irritative  conditions  of  the  sexual  organs  may  produce  dia- 
betes b3^  reflex  action,  and  more  especially  is  this  the  case 
when  there  is  a  hereditary  tendency  existing  in  addition.  He 
recommends  frequent  examination  of  the  urine  for  sugar  in 
all  cases  of  uterine  disease.  On  the  other  hand,  it  is  also  very 
important  to  carefully  watch  every  affection  of  the  genital 
org-ans  in  women  and  girls  in  whose  families  diabetes  exists. 

It  is  a  well-known  fact  that  onanism  may  be  the  cause  of 
diabetes  in  the  male.  In  a  case  of  Yarrows,  a  man  of  middle 
ag*e,  the  cause  appeared  to  be  a  constant  excitation  of  the 
sexual  organs  without  the  desire  having  been  satisfied.  The 
sj-mptoms  in  this  case  were  a  frequent  desire  to  urinate,  asso- 
ciated with  pains  in  the  back  of  the  head  and  in  the  lumbar 
region.     The  treatment  consisted  of  the  internal  administra- 
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tion  of  the  bromide  of  ammonium  and  fl.  ext.  of  jaborandi,  and 
counter-irritation  to  the  back  of  the  neck  and  over  the  lumbar 
region.  A  cure  was  effected  in  eig-ht  days,  and  just  before  the 
sugar  disappeared  a  poHution  occurred.  Ultzmann  also  ob- 
served one  case  in  which  there  were  two  per  cent  of  sugar,  for 
a  time,  in  the  urine,  the  patient  being  impotent  and  suffering 
from  general  reflex  irritabilit3\ 

Melituria  has  frequently  been  observed  (Eulenburg  and 
Guttmann,  "Pathologic  des  Sympathicus,"  Berlin,  18T3,  S. 
194)  in  cases  of  peripheral  nervous  affections.  Professor  Rumo 
tried  to  prove,  as  the  result  of  manj^  observations,  the  exist- 
ence of  nervous  glj^cosuria. 

Since  melituria  may  be  artificially  produced  in  animals  by 
division  of  the  sciatic  nerve,  consequently  the  nervous  origin 
of  melituria  of  this  variety  has  been  experimentally  demon- 
strated. 

In  conclusion,  I  cite  a  case  which  occurred  in  my  practice, 
which  appeared  to  me  to  be  typical  of  nervous  melituria : 

Mr.  A.,  a  merchant,  thirty-six  years  of  age,  of  medium 
size,  with  only  a  fair  amount  of  muscular  development,  re- 
turned to  Europe  a  short  time  ago,  after  having  been  in  India 
for  fifteen  years.  His  return  was  due  to  the  fact  that  he  was 
troubled  with  an  affection  of  the  skin  which  would  appear  for 
a  time  and  then  disappear  again.  The  clinical  histoiy  of  the 
case  was  as  follows :  With  the  exception  of  the  usual  diseases 
of  infancy  and  childhood  Mr.  A.  had  always  been  well  up  to 
his  twenty -third  year.  At  this  age  he  developed  a  gonor- 
rhoea, this  disappearing  at  the  end  of  six  weeks.  He  married 
at  28.  Up  to  the  time  of  writing  his  wife  had  borne  him  three 
children.  At  30  he  had  an  inflammation  of  the  bladder  (?) 
which  was  treated  \iy  the  use  of  ice  and  was  cured  in  a  short 
time.  Two  years  later  he  had  an  attack  of  d^'sentery,  this 
lasting  three  weeks,  and  at  the  same  time  a  slight  diphtheritic 
sore-throat.  These  affections  were  followed  by  a  condition  of 
great  nervous  irritability,  and  the  patient  has  been  troubled 
with  this  ever  since.  During  the  3'ear  just  mentioned,  there 
appeared  an  eruption  upon  the  skin;  the  nature  of  this  erup- 
tion was  not  diagnosticated  by  the  physicians  in  Bahia.  There 
appeared  at  first  small  vesicles,  which  became  larger,  and 
then  they  would  burst.    The  use  of  a  sulphur  bath  had  little 
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effect,  but  arsenic  caused  a  rapid  improvement.  The  physi- 
cians and  the  patient  himself  believed  that  the  cold  feet  which 
he  alwaj^s  had,  even  in  the  hot  season,  was  a  result  of  the 
diphtheria  and  dysentery.  His  feet  Avould  frequentlj^  go  to 
sleep,  and  often  he  was  unable  to  feel  the  floor  'when  walking. 
The  pulse  was  much  more  rapid  than  normal,  even  when  the 
patient  was  perfectly  quiet.  Cohabitation  produced  a  marked 
rapidity  of  heart's  action.  It  would  make  him  feel  as  if  he 
were  going"  to  have  an  apoplectic  stroke.  The  following  year 
the  eruption  reappeared,  and  at  the  same  time  the  patient 
noticed  that  he  was  only  passing  a  small  quantity  of  urine, 
usually  urinating  but  once  in  the  twent^'-four  hours  and  then 
only  a  small  quantity.  Owing  to  the  fact  that  the  eruption 
was  constantly  reappearing  in  spite  of  the  use  of  arsenic,  the 
patient  determined  to  return  to  Europe.  On  board  the  ship 
the  eruption  disappeared  of  its  own  accord  and  only  reap- 
peared at  intervals  uj)on  the  eyelids.  In  Vienna,  a  specialist 
on  diseases  of  the  skin  called  the  case  one  of  chronic  pemphigus 
and  recommended  the  Carlsbad  cure.  At  Carlsbad,  for  the 
first  time,  a  moderate  amount  of  sugar  was  discovered  in  the 
urine,  this  entirely  disappearing  after  a  cure  of  some  weeks. 
In  April,  1881,  the  patient  came  to  .me  to  be  treated  for  sexual 
functional  anomalies.  Mr.  A.  stated  that  for  some  years  past 
his  sexual  desire  had  been  markedly  diminished  and  at  times 
had  disappeared  entirely.  The  same  condition  existed  as  re- 
gards seminal  emissions.  He  seldom  had  erections.  When 
attempting'  intercourse  the  ejaculation  was  precipitous  and 
almost  without  any  feeling  whatever,  but  at  the  time,  as 
stated  before,  he  had  violent  cardiac  palpitation. 

An  examination  of  the  urine  showed  distinct  evidences  of 
the  presence  of  sugar.  Furthermore,  there  existed  a  moderate 
degree  of  spermatorrhoea  and  in  the  urine  were  found  large 
numbers  of  urethral  threads. 

My  diagnosis  was  posterior  urethritis  following  gonor- 
rhoea and  also  possibly  masturbation  during  youth.  The  im- 
potence and  the  nervous  sj'^mptoms  (cardiac  palpitation,  etc.) 
we  considered  as  dependent  upon  this  condition.  That  the 
melituria  had  anything  to  do  with  his  sexual  troubles,  I  could 
scarcely  take  for  gTanted. 

Energetic  local  treatment  caused  an  improvement  of  the 
sexual  condition,  to  the  complete  satisfaction  of  the  patient. 
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and  the  sug-ar  has  not  reappeared  in  the  urine  since,  although 
the  patient  has  returned  to  India,  where  he  remained  for  a 
long"  period  of  time. 


Y.  Xervous  Choluria. 

If  a  large  quantity  of  bile  passes  into  the  blood,  no  matter 
what  the  cause  maj'  be,  then  the  coloring  matter  of  the  bile 
enters  the  urine  as  do  the  biliar^^  salts — choluria.  The  most 
common  cause  of  this  condition  is  the  stasis  of  the  bile  in  the 
lymph  channels  and  in  the  blood,  owing  to  some  interference 
with  the  discharge  of  bile.  This  is  called  resorption  icterus. 
There  may  also  be  a  suppression  icterus,  or,  as  it  is  called  by 
Harley  in  his  work  on  diseases  of  the  liver,  icterus  of  enerva- 
tion. Althoug-h  the  liver  must  be  considered  only  an  organ 
of  secretion,  still,  in  a  limited  sense,  it  acts  as  an  excretory 
organ  for  the  biliary  constituents;  for  the  latter,  as  the}^  are 
reabsorbed  in  the  intestines,  must  necessarilj^  be  excreted  b\' 
the  liver.  If  owing  to  any  cause  this  discharge  is  obstructed, 
then  there  occurs  an  accumulation  of  the  biliary  constituents 
in  the  blood  and  choluria  is  the  result.  The  interference  with 
the  discharge  of  bile  may  be  due  to  deg-enerative  processes  in 
the  liver  itself,  or  it  may  be  due  to  some  nervous  influence. 

Harley  states  as  a  physiological  fact  that  all  the  secre- 
tions may  be  checked  through  the  direct  influence  of  the  ner- 
vous sj-stem. 

If  a  dog  having  a  biliary  fistula  is  petted  the  bile  will  flow 
freely,  as  was  first  demonstrated  by  CI.  Bernard;  if,  on  the 
contrar3%  we  abuse  the  dog",  then  the  biliarj'  secretion  ceases 
immediately,  and  then,  if  we  caress  him  again,  the  bile  will 
again  flow  out  though  the  canula.  The  influence  of  the  ner- 
vous system  upon  the  biliary  secretion  cannot  be  denied  in  this 
instance,  and  if  this  occurs  in  the  dog  it  is  very  readily  com- 
prehended that  the  biliary  secretion  may  in  a  similar  manner 
be  influenced  in  so  highly  developed  an  org-anism  as  man. 

Harley  gives  several  examples  to  prove  that  this  is  actu- 
ally the  case.  Among-  other  cases  he  observed  one,  that  of  a 
woman,  who  had  had  icterus  twice  in  one  year,  each  time 
after  seeing  her  child  in  convulsions.  In  the  "Annuaire  de 
Therap.,"  1846,  a  case  of  icterus  is  cited  wiiich  occurred  in  a 
man  after  having  experienced  great  jov. 
VIII— 16 
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The  icterus  of  enervation  may  be  considered  as  the  typical 
*  form  of  suppression  icterus,  for  no  organic  change  exists  in 
the  hver,  nor  is  there  any  obstruction  to  the  discharge  of  bile 
either  into  the  intestines  or  into  the  gall-bladder;  in  fact,  there 
is  no  palpable  cause  for  the  icterus.  The  liver  appears  to 
"  strike;  ^'  it  no  longer  performs  its  accustomed  function.  The 
bile  is  neither  secreted  nor  excreted  and  icterus  is  the  result,  and 
we  have  the  characteristic  constituents  of  the  bile  in  the  urine. 

Harley  says  that  one  reason  why  icterus  is  not  more  fre- 
quently due  to  unusual  nervous  influences  is  that  it  is  neces- 
sary to  have  a  sufficient  amount  of  pigment  in  order  to  pro- 
duce a  visible  color  in  the  skin,  and  the  influence  of  the  nerves 
upon  the  biliary  secretion  is  rarely  intense  or  lasting  enough 
in  order  to  permit  of  an  accumulation  of  pigment  in  the  blood. 

According  to  Harley,  a  blow  upon  the  head,  which  may 
occasionally  be  followed  by  an  icterus,  acts  in  the  same  way 
as  fright  does;  namely, by  paralyzing  the  centres  which  influ- 
ence the  discharge  of  bile. 

An  icterus  of  enervation  maj''  not  necessarily  be  dependent 
upon  the  central  nervous  system  for  its  origin,  for  a  diminution 
in  the  amount  discharged  may  be  due  to  any  of  the  causes 
which  produce  a  contraction  of  the  arterial  vessels  in  the  ab- 
domen, e.g.,  irritation  of  the  splanchnic  and  the  nerves  of  the 
liver,  which  contain  fibres  of  the  sympathetic. 

I  saw  a  very  peculiar  case,  which  I  can  only  look  upon  as 
one  of  reflex  or  nervous  choluria.  Owing  to  the  fact  that  the 
case  is  a  rare  one,  I  shall  describe  it  in  detail, 

Mr.  S.,  a  wealthy  agriculturist,  aged  twenty-one,  consulted 
me  in  1874  for  general  lassitude  and  depression  and  on  account 
of  an  icterus,  which  he  had  had  for  three  weeks.  Before  this 
time  the  patient  had  been  perfectly  well  and  the  picture  of 
health,  Up  to  the  time  of  writing  he  had  not  had  any  dis- 
eases worthy  of  mention.  His  familj^  history  was  excellent; 
his  brothers — and  they  were  many — were  known  to  be  unusu- 
ally healthy,  especially  as  regards  their  digestive  powers  and 
their  sexual  abilities.  At  the  age  of  twenty  Mr.  S.  served  in  a 
cavalrj'-  regiment,  riding  a  very  slow  and  hard-stepping  horse. 
At  the  end  of  his  service  he  noticed  that  he  was  not  as 
sprightly  as  formerly,  but  could  not  discover  any  positive 
reason  for  this.     On  resuming  the  life  of  a  private  citizen  he 
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noticed  that  he  became  tired  very  quickly,  this  condition 
having-  been  previously  unknown  to  him.  From  being-  the 
best  gymnast,  he  found  that  this  had  entirely  changed  and 
that  he  had  lost  all  desire  for  these  physical  exercises.  Gradu- 
ally his  appetite,  which  had  formerly  been  excellent,  began  to 
be  poor.  He  could  attend  to  his  duties  in  the  fields  for  half  a 
day  without  experiencing-  any  desire  for  food  whatever.  After 
eating-  he  would  feel  uncomfortable  for  awhile.  The  bowels, 
which  previously  had  always  been  regular,  became  sluggish. 
He  had  a  frequent  desire  to  urinate  and  felt  sleepy  very  often. 
The  neighbors  noticed  that  Mr.  S.  no  longer  had  his  healthy 
color  and  that  his  eyes  had  a  slight  yellowish  tinge. 

On  examining  the  patient,  I  observed  quite  an  intense  yel- 
lowish color  of  the  conjunctivce,  and  besides  this,  the  skin  was 
also  slig-htly  yellow.  The  tongue  was  not  coated,  but  had 
the  normal  red  color.  Examination  of  lungs  and  heart  gave 
negative  results.  Liver  not  enlarged  nor  painful.  Stomach 
normal.  Abdomicn  not  distended.  Stool  grayish,  urine  yel- 
lowish-brown. In  spite  of  the  fact  that  the  tongue  was  not 
coated,  I  made  a  diagnosis  of  chronic  catarrh  of  the  stomach 
and  intestines  with  consecutive  icterus.  Treatment:  strict 
diet,  Carlsbad  water.  After  continuing-  this  treatment  for 
some  months,  nothing  had  been  accomplished  except  that  the 
patient  had  lost  a  great  deal  of  flesh  and  was  much  reduced 
as  regards  his  general  condition,  and  his  icterus  was  more 
intense,  lassitude  and  drowsiness  more  marked,  his  head  feel- 
ing heavy  and  dei^ressed.  There  was  loss  of  memory'  and 
psychical  depression.  Mr.  S.  then  visited  various  health  re- 
sorts, drank  mineral  waters,  took  the  cold-water  cure,  and 
was  more  careful  and  energetic  than  ever  before  in  regard  to 
a  regulated  diet.  In  sj^ite  of  these  efforts  the  result  of  treat- 
ment remained  negative,  and  I  decided  to  try  washing  out  the 
stomach,  a  plan  of  treatment  which  at  that  time  was  not 
usually  adopted.  At  the  end  of  the  proper  time  for  him  to 
digest  his  food,  I  found,  to  my  surprise,  that  the  stomach  was 
empty,  containhig  no  mucus  and  no  fermented  matter  what- 
ever. 

By  accident  Mr.  S.  once  stated  that  his  sexual  desire  had 
almost  entirely  disappeared.  I  considered  this  fact  as  being- 
due  to  g-eneral  debility  and  explained  it  to  my  patient  in  this 
way.     He,  however,  said  in  reply  tliat  his  present  enfeebled 
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condition  could  not  be  the  sole  cause  for  his  sexual  impotence, 
for  the  latter  existed  on  his  return  from  military  duty  at  a 
time  when  he  was  very  healthy  and  strong-.  At  that  time  he 
attempted  intercourse  with  a  girl  with  whom  he  had  fre- 
quently had  intercourse  before  and  of  whom  he  was  very  fond. 
He  was  much  frightened  on  discovering  that  his  former  and  un- 
usually strong  sexual  desire  had  entirely  disappeared.  Emis- 
sions occurred  occasionally,  though  there  was  no  erection  nor 
did  he  dream  or  wake  up.  He  seldom  if  ever  had  any  erec- 
tions. At  an  early  age  (sixteen  years)  Mr.  S.  acknowledged 
to  me  that  he  first  began  to  cohabit,  but  that  he  had  never 
masturbated.  He  cohabitated  daily,  but  in  order  to  avoid 
making  the  girl  pregnant,  he  had  onl^^  done  so  incompletely 
for  years,  he,  however,  never  noticing  any  ill  effects.  The  first 
symj^tomsof  his  trouble  began,  as  already  stated,  wiiile  m  the 
cavalry  service,  appearing  in  the  form  of  marked  lassitude 
and  followed  by  complete  impotence. 

That  incomplete  coition  carried  on  for  years  could  be  in- 
jurious was  clear  to  me,  as  was  the  fact  that  as  a  result  of 
this  impotence  would  follow;  this  condition  being  increased  by 
severe  riding  for  manj^  months  on  a  slovv%  hard-stepping  horse. 
But  that  this  sexual  affection  could  have  any  relation  to  the 
icterus  I  could  not  then  believe. 

In  the  mean  while  he  consulted  numerous  physicians,  but 
was  constantl,y  losing  ground.  Since  the  beginning  of  his  ill- 
ness he  had  lost  thirt.y  pounds.  He  was  unable  to  work,  being- 
in  a  most  miserable  condition  both  mentallj^  and  bodily.  The 
icterus  remained  about  the  same.  At  this  time,  when  my 
suggestions  in  the  way  of  treatment  were  exhausted,  I  began 
at  his  earnest  solicitation — he  believing  in  a  direct  relation- 
ship existing  between  his  illness  and  his  anomalous  sexual 
condition — a  local  treatment  upon  his  sexual  organs.  I  treated 
him  in  this  manner  more  to  satisfy  him  than  because  I  placed 
much  faith  in  this  plan.  I  began  by  treating  Mr.  S.  with 
sounds  for  a  number  of  weeks,  which  seemed  to  cause  a  marked 
hnprovement  in  his  condition;  his  head  became  clearer,  his 
manner  less  moody,  had  slight  erections,  the  pressure  over 
the  stomach  was  less  severe,  and  his  appetite  became  better. 
Ceasing  the  application  of  the  sound,  I  beg'an,  after  an  interval 
of  eight  daj^s,  a  local  astringent  treatment  of  the  prostatic 
portion  of  the  urethra,  and  then  discovered  a  marked  improve- 
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ment  in  his  condition.  His  appetite  was  much  improved,  his 
subjective  aihnents  g-radually  disappeared,  and,  strange  to 
relate,  tlie  icterus  also  vanished.  His  sexual  desires  became 
stronger,  and  after  following-  this  local  treatment  for  about 
four  to  five  months,  the  patient  was  completely  cured.  By 
treating-  and  curing  the  sexual  affection  the  icterus  and  choluria 
disappeared,  having  steadily  resisted  the  most  careful  dietetic 
and  medicinal  treatment. 

For  three  .years  Mr.  S.  remained  perfectly  well;  his  former 
healthy  appearance  returned,  when  one  day  I  was  again  called 
to  see  him.  I  found  him  in  bed ;  he  was  tired,  listless,  and  had 
no  appetite;  was  constipated,  and  there  was  an  incipient 
icterus,  severe  headache,  frequent  desire  to  urinate,  slight 
choluria.  The  entire  picture  recalled  his  previous  illness,  and 
the  patient  himself  declared  that  his  present  illness  was  due 
to  his  own  fault.  During  the  past  year,  having  felt  very  well, 
he  had  formed  a  new  acquaintance,  and  for  the  same  reason  as 
formerly  he  onlj^  p^ractised  an  incomplete  coition.  He  felt  his 
health  declining,  but  could  not  give  up  this  habit,  especially 
so  as  his  sexual  powers  remained  active. 

We  did  not  attempt  general  treatment  at  all,  but  began 
a  local  treatment,  which  produced  the  desired  result  very 
quickly. 

A  year  and  a  half  later  Mr.  S.  married.  His  intercourse 
was  normal  and  was  not  carried  to  excess.  He  has  five  chil- 
dren, and  up  to  the  time  of  writing  has  never  had,  during  the 
elapsed  period  of  ten  years,  any  return  of  the  troubles  Avhicli 
we  have  described. 

VI.  Phosphaturia 

is  one  of  the  most  interesting  neuroses  of  the  kidneys.  We 
understand  by  this  condition  the  discharge  at  times  of  either 
a  mildly  acid,  or  neutral,  or  else  alkaline  urine,  which  when 
voided  from  the  bladder  has  a  white,  cloudy  color,  and  deposits 
on  standing  a  large  quantity  of  sediment,  consisting  for  the 
most  part  of  earthy  phosphates. 

This  peculiar  condition  must  be  accounted  for  by  a  reflex 
action  of  the  renal  nerves  through  their  specific  action  upon 
the  glandular  cells. 

I  refer  the  reader  to  vay  article  on  phosphaturia  in  '' Volk- 
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mann's  Sammlung'  Klin.  Vortr./'  No.  336  (Innere  Medicin,  No. 
112). 

VII.  Nervous  Oxaluria. 

According"  to  my  observations,  one  of  the  most  infrequent 
conditions  of  the  urine  in  neuroses  is  oxaluria.  Oxahe  acid 
is  one  of  the  most  constant  products  in  human  urine,  and  in 
all  probability  it  is  one  of  the  normal  products  which  we  find 
in  the  urinary  constituents. 

We  find  an  increased  quantity  in  the  urine  when  oxalic 
acid  is  formed  in  unusual  quantities,  or  when  the  final  oxida- 
tion of  the  uric  acid  is  not  complete,  namel^^,  the  change  from 
oxalic  acid  into  carbonic  acid  and  water. 

In  most  cases  the  presence  of  oxalic  acid  can  only  be  dis- 
covered b}^  the  use  of  the  microscope.  But  since  oxalate  of 
lime  is  soluble  in  acid  phosphate  of  sodium,  consequently^  the 
acid  condition  of  the  urine  will  determine  whether  or  not  there 
will  be  a  sediment  formed  consisting  of  oxalate  of  lime.  Con- 
sequently in  very  acid  urine  there  may  be  very  few  crystals 
of  oxalate  of  lime  in  the  sediment,  and  still  the  urine  may  be 
loaded  with  it. 

The  form  of  oxalate  of  lime  is  not  always  constant.  The 
most  frequent  shape  is  the  quadrilateral,  and  in  its  diflerent 
positions  may  appear  envelope-shaped,  rhomboid,  with  double 
lines,  and  rectangular.  When  the  centre  is  flattened  there 
appears  a  verj^  rare  formation,  namely,  a  four-cornered  prism. 
The  spheroid  form  is  rarer  than  the  octahedral  form  and  its 
varieties.  In  the  latter  form  the  salt  has  the  appearance  of 
discs  with  depressions  on  both  sides,  and  according  to  position 
appears  in  a  variety  of  ways — hour-glass  form,  discs,  etc. 

Oxalate  of  lime  is  not  soluble  in  acetic  acid,  but  is  soluble 
in  hj^drochloric  acid.  By  means  of  this  chemical  peculiarity 
we  are  enabled  to  distinguish  it  from  similar  forms  of  the 
ammonlo-raagnesian  phosphates. 

All  we  know  in  regard  to  the  discharge  of  oxalates  in  refer- 
ence to  diseases  is  that  it  occurs  in  diabetes  mellitus.  Can- 
tani  observed  a  case  in  which  the  oxalates  and  sugar  appeared 
alternatel3\ 

The  existence  of  a  nervous  oxaluria  was  established  some 
years  ago.     In  regard  to  its  frequencj^  various  authors  difTer. 
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Ultzmann,  for  instance,  states  that  he  observed  oxalate  of  lime 
in  neurotic  cases  much  more  frequently  and  in  much  larger 
quantities  than  in  cases  of  renal  calculus.  Oberlander  also  saw 
one  case  of  neurosis  in  which  there  appeared  large  quantities 
of  oxalate  of  lime.  Under  this  heading-  must  also  be  included 
the  frequent  presence  of  oxalate  of  lime  in  cases  of  spermator- 
rhoea— a  condition  which  has  been  observed  by  many.  I  am 
sorry  to  say  that,  despite  numerous  microscopical  examina- 
tions, I  have  been  unable  to  discover  this  condition  in  urine 
containing  spermatozoa. 

Up  to  the  present  time  I  have  observed  very  few  typical 
cases  of  nervous  oxaluria,  and  those  that  I  have  seen  were, 
eithei'  accidentally  or  otherwise,  always  associated  with  alter- 
nating phosphaturia.  Two  cases  of  this  variety  are  described 
in  detail  in  \\\y  article  on  phosphaturia  ("  Volkmann'sclie  Vor- 
trage,"  No.  336).  In  both  of  these  cases  the  oxaluria  was 
always  associated  with  a  vesical  tenesmus,  or,  as  expressed  by 
the  patient,  "  passing-  cold  urine."  Both  gentlemen  were  physi- 
cians and  one  of  them  is  a  well-known  urinary  specialist. 

Dr.  K.  described  his  oxaluria  as  follows:  At  times  there 
was  a  tenesmus  of  the  bladder  independent  of  the  phosphatu- 
ria, this  occurring  about  once  or  twice  in  a  month  and  then 
perhaps  not  again  for  six  months.  This  condition  began  with 
a  sensation  of  pressure  in  the  region  of  the  bladder  and  an 
urgent  desire  to  urinate.  The  patient  passed  one  or  two 
drops  of  clear  urine  every  minute,  this  being  accompanied  by 
intense  burning.  After  this  had  lasted  from  half  an  hour  to 
an  hour  it  suddenlj^  disappeared.  The  urine  which  was  passed 
at  this  time  showed  an  innumerable  number  of  beautiful  oxalic- 
acid  crystals.  Both  this  alFection  and  the  phosphatui-ia  were 
due  to  sexual  abuse,  and  were  the  result  of  a  chronic  gonor- 
rhoea and  were  associated  with  marked  neurasthenia  and  irri- 
tability of  the  bladder.. 

In  the  case  of  the  other  physician  I  do  not  know  the  pre- 
disposing cause.  The  exciting  cause  for  the  oxaluria,  this  being 
associated  with  excessive  pain,  was  the  occasional  use  of  an 
acid  or  imperfecth^  fermented  beer. 

Mj^  third  case  was  that  of  a  farmer,  Mr.  T.,  aged  thirty, 
strong  and  healthy  in  appearance  and  in  good  circumstances. 
From  his  twelfth  year  on  and  until  recently  he  had  nuistur- 
bated  without  experiencing  any  ill  results  until  about  three 
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months  ago,  when  a  rapid  change  took  place  in  his  physical 
condition :  he  became  very  tired,  psychically  depressed,  had 
headache,  a  dull  heavy  pain  over  the  sacral  region  and  also  in 
the  region  of  the  coccyx,  this  pain  lasting  almost  all  day.  His 
desire  to  urinate,  previously  normal,  became  more  and  more 
imperative  until  gradually  there  developed  a  severe  tenesmus. 
For  several  weeks  the  patient  urinated  almost  every  minute, 
and  in  spite  of  his  efforts  to  retain  his  urine  he  was  unable  to 
do  so.  He  did  not  have  erections.  Appetite  and  bowels  nor- 
mal. On  urinating,  Mr.  T.  frequently  examined  his  urine  and 
noticed  that  it  was  very  cloudy  at  times.  He  thought  it  was 
due  to  the  presence  of  semen  and  consulted  a  number  of  physi- 
cians and  quacks,  who  treated  him  both  for  his  trouble  and 
also  for  catarrh  of  the  bladder. 

When  the  patient  presented  himself  to  me,  the  marked 
irritability  of  his  bladder  had  diminished  to  a  great  extent. 
On  examining  his  urine,  I  found  it  to  be  cloudy  and  that  there 
was  marked  phosphaturia,  which  appeared  a  number  of  times 
every  day.  Besides  this  there  was  a  slight  spermatorrhoea. 
Quite  often,  and  then  usuall}^  a  few  hours  after  the  phosphates 
had  been  discharged,  the  urine  which  was  clear  contained  an 
innumerable  number  of  oxalic-acid  crystals,  so  that  in  this 
case  phosphaturia  and  oxaluria  existed  alternately  and  within 
a  few  hours  of  each  other.  By  treating  the  spermatorrhoea 
locally,  both  of  these  secretory  anomalies  disappeared  with- 
out using  any  internal  medication  whatever. 

YIII.  Indican  and  Indigo  in  the  Urine  in  Neuroses. 

According  to  Ultzmann,  the  presence  of  these  two  constitu- 
ents in  the  urine  of  neuroses  is  not  unusual.  He  states  that 
not  infrequently  we  find  an  increase  in  the  amount  of  indican 
in  neuroses.  In  people  who  masturbate  we  occasionally  find 
large  quantities  of  indican  in  the  urine;  and  after  pollutions 
we  may  frequently  find,  when  this  has  dried  upon  the  cloth- 
ing, spots  which  show  the  presence  of  indigo  and  having'  a 
blue  or  violet  border. 

After  sexual  excitement,  or  after  sexual  excesses,  we  ma}' 
occasionally  find  large  quantities  of  indican  in  the  urine.  In 
nervous  and  hysterical  women  this  occurrence  is  not  an  un- 
common one.     Oppolzer  has  called  attention  to  the  fact  that 
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ill  cases  of  disease  of  the  central  nervous  sj'steni,  especially  in 
cerebro-spinal  meningitis,  large  quantities  of  indican  have 
been  found  in  the  urine.  The  indican  is  usuallj^  found  in  the 
urine  in  solution,  but  it  is  not  unusual  to  find  indigo  in  the 
form  of  bluish  or  bluish-black  scales  and  flakes  in  the  sediment 
of  the  urine.  Occasionally,  but  ver}^  rarely,  the  amount  of 
indigo  discharged  is  said  to  be  so  great  that  the  sediment  has 
a  bluish  color.  If  at  the  same  time  there  exist  in  this  sedi- 
ment the  salts  of  uric  acid,  especially  the  urate  of  ammonium, 
then  these  salts  take  up  the  indigo  and  appear  blue  or  violet, 
besides  having-  their  characteristic  form. 

The  presence  of  a  bluish  coloring*  matter  has  been  observed 
for  a  long  time,  both  in  normal  and  pathological  urine,  the 
nature  of  which,  however,  was  not  understood  until  Schunk, 
in  1858,  analyzed  the  indigo  and  indican  and  proved  them  to 
be  normal  constituents  of  the  urine.  The  average  amount  of 
these  constituentss  is  about  one-tenth  of  a  grain  in  two  and  a 
quarter  pints  of  urine. 

Indican  is  increased  in  all  diseases  which  are  due  to  any 
affection  of  the  small  intestines.  It  is  spontaneously  changed 
into  indigo  when  exposed  to  the  air. 

IX.  Accidental  Pathognomonic  Admixtures, 

which  are  taken  up  by  the  urine  of  neuroses  while  being  ex- 
creted. 

Besides  the  changes  which  take  place  in  the  urine  in  the 
kidneys,  it  sometimes  takes  up  organic  matter  in  cases  of  neu- 
roses, this  being  taken  up  as  it  is  being  excreted,  and  it  is  often 
pathognomonic  in  making  a  diagnosis  of  neuroses  or  in  mak- 
ing a  differential  diagnosis;  for  it  demonstrates  the  existence 
of  anatomico-pathological  changes  in  the  genito-urinary  sys- 
tem, these  changes  favoring-  the  production  of  a  general  neu- 
rosis and  of  neurasthenic  conditions— in  fact,  causing  them. 

In  the  female  the  admixtures  which  have  to  be  considered 
usually  come  from  the  vagina.  If,  e.g.,  we  examine  the  urine 
of  a  very  hysterical  and  anemic  girl,  in  many  cases  we  are 
unable  to  discover  any  chemical  abnormality;  but  if  we  allow 
the  urine,  which  is  not  perfectly  clear,  to  stand  for  a  while, 
we  discover  in  the  cloud.y  sediment  which  forms  a  large 
amount  of  mucus,  pavement  epithelium,  and  leucocytes.    Since 
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we  are  enabled  to  exclude  a  catarrh  of  the  bladder  by  means 
of  the  subjective  symptoms,  we  attribute  the  origin  of  these 
morphological  products  to  be  in  the  uterus  and  vagina.  Where 
the  conditions  are  such  that  it  is  impossible  to  mal^e  g-enital 
examinations,  we  are  still  able  from  the  examination  of  the 
urine  to  diagnosticate  an  inflammatory  irritative  condition  of 
these  organs.  This  irritative  condition  is  in  many  cases  the 
cause  of  the  hystero-nervous  aflfection,  especially,  and  as  is 
often  the  case,  when  due  to  masturbation  w^hich  has  been  prac- 
tised for  a  number  of  years.  Consequently  in  these  cases  we 
are  enabled,  by  the  examination  of  the  urine  and  almost  en- 
tirely by  this  examination,  to  diagnose  to  the  cause  of  the 
neurosis  and  to  recognize  the  anatomico-pathological  seat 
thereof. 

In  the  male  the  variety  of  admixture  is  much  greater  on 
account  of  the  complicated  arrangement  of  the  genito-urinary 
canal.  The  symptoms  of  the  so-called  neurasthenia,  which 
depend  upon  anomalies  in  the  genital  organs,  are  very  varied, 
and  for  an}^  one  who  does  not  frequently  meet  with  these 
cases  very  confusing.  It  does  not  come  within  the  scope  of 
this  work  to  enter  into  details,  but  we  wall  only  describe 
what  is  found  in  the  urine  in  cases  of  neuroses  and  through 
which  our  attention  is  first  called  to  its  existence,  or  where 
the  diagnosis  is  in  doubt  this  confirms  the  same. 

The  most  difficult  and  at  the  same  time  the  rarest  constitu- 
ents which  are  found  in  the  urine  are 

The  Secretions  from  the  Accessory  Genital  Glands. 

During  erections  and  other  sexual  excitations  a  sticky, 
tliready  secretion,  clear  as  glass  and  having  an  alkaline  re- 
action, is  frequently  discharged.  Its  source  has  recently''  been 
discovered  to  be  from  Cowper's  glands.  At  times,  in  cases  of 
chronic  irritation  of  the  genital  system,  this  material  is  dis- 
charged with  the  urine  without  the  patient's  knowledge  and  is 
accumulated  in  considerable  quantities  in  the  bottom  of  the 
urine  glass,  appearing  as  a  tenacious  mass,  clear  as  glass. 
This,  owing  to  its  transparency,  cannot  be  recog'nized  with  the 
naked  eye,  but  is  accidentally  raised  in  the  form  of  long 
threads  by  the  pipette  in  seeking  for  other  things.  Under  the 
microscope  this  mass  has  no  form,  showing  mucous  corpuscles 
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and  epithelium,  but  sometimes  we  see  a  large  number  of  \evy 
pretty  coffin-lid  crystals  and  pointed  crj^stals  of  neutral  phos- 
phate of  lime.  This  discovery  proves  that  the  mucus  has  an 
alkaline  reaction,  and  this  is  substantiated  by  the  use  of  litmus 
paper. 

The  urine  is,  however,  acid,  and  consequentlj'  we  have  a 
strong-ly  alkaline  mucous  sediment  in  a  urine  which  is  decid- 
edl}'  acid.  This  peculiar  discovery  I  have  found  particularly 
often  in  cases  of  neurasthenia  dependent  upon  chronic  irrita- 
tion of  the  sexual  organs,  as  is  frequently  found  as  a  result  of 
too  frequent  coition  in  3'oung  married  men  or  in  cases  of  mas- 
turbation. 

A  number  of  times  I  have  been  able  to  diagnose  sexual 
neurasthenia  from  the  presence  of  this  matter,  discovered  mi- 
croscopically, in  the  case  of  young  people  in  whom  the  cause 
was  sexual  abuse  and  who  at  first  denied  this. 

Not  infrequently  this  affection  is  mistaken  both  by  patient 
and  phj'sician  for  another  affection  of  the  genital  system, 
which  can  also  usually'  be  discovered  only  by  means  of  a  care- 
ful microscopical  examination  of  the  urine,  namely. 

Spermatorrhoea. 

This  is  more  often  indicated  in  the  urine  passed  in  the 
morning  than  in  that  which  is  passed  during  the  day.  The 
elemental  forms  of  the  spermatic  fluid  which  are  found  are  prin- 
cipall}?-  seminal  threads  and  lymph  corpuscles;  the  so-called 
sperm  crystals  are  soluble  in  urine  and  consequently  the}-  can 
never  be  demonstrated  if  the  semen  has  been  mixed  with  the 
urine  for  any  length  of  time. 

Not  infrequently  we  find  the  spermatorrhoea  in  the  last 
drops  of  urine  which  are  passed  after  having  had  a  move- 
ment from  the  bowels  (Fiirbringer's  Miktionsspermatorrhoe). 
These  drops  are  cloudy,  milky,  and  viscid.  On  microscopical 
examination  they  appear  as  pure  pollutions. 

At  times  the  sperma  may  be  voided  with  the  beginning  of 
the  urination.  I  saw  just  such  a  case  in  which  the  urine, 
which  was  passed  in  my  presence,  was  so  cloudy,  owing  to  the 
sperma  which  it  contained,  that  it  looked  like  a  case  of  phos- 
phaturia,  or  like  one  of  severe  catarrh  of  the  bladder. 

But,  as  a  rule,  the  sperma  only  causes  a  slight  cloudy  con- 
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dition  in  the  freshly  voided  urine,  and  when  passed  it  does  not 
glisten.  It  becomes  so,  however,  after  a  time,  whereas  in  the 
bottom  of  the  vessel  a  slight  cloudy  sediment  is  formed,  and 
this  can  be  broug-ht  under  the  microscope  with  a  pipette. 

In  urine  containing"  sperma  we  occasionally  meet  another 
formed  element,  namely, 

The  so-called  Testicle  Casts. 

These  are  hj^aline  casts,  which  under  the  microscope  cannot 
be  disting'uished  from  hyaline  casts  of  the  kidney.  But  the 
absence  of  all  chemical  anomalies  in  the  urine  and  the  presence 
of  spermatorrhoea  establish  the  diagnosis. 

This  discovery  is  a  comparatively  rare  one,  and  of  the  large 
number  of  microscopical  examinations  that  I  have  made  I 
have  scarcely  seen  this  condition  more  than  half  a  dozen  times. 

I  remember  very  distinctly  the  case  in  which  I  observed 
these  casts  for  the  first  time,  as  at  that  time  I  knew  nothing 
of  their  existence.  The  case  occurred  in  a  young  merchant 
who  consulted  me  on  account  of  a  chronic  diarrhoea,  marked 
emaciation,  and  a  number  of  neurasthenic  symptoms.  On 
making  a  chemical  examination  of  the  urine  I  found  nothing 
abnormal,  but  microscopically  I  found  a  moderate  degree  of 
spermatorrhoea  and  hyaline  casts,  these  being  rather  broader 
than  renal  casts.  I  believed  I  should  discover  disease  of  the 
kidnej'  and  made  the  most  careful  examinations,  and  naturally 
with  negative  results. 

In  another  case,  a  tailor  thirty-eight  years  old,  who  had 
spinal  irritation  and  complete  impotence,  I  found  quite  a  num- 
ber of  these  casts.  It  was  impossible  to  distinguish  them  from 
renal  casts. 

The  most  frequent  discovery  in  the  urine  in  neuroses  are 
certainly 

The  Urethral  Threads. 

These  are  the  result  of  a  chronic  urethritis,  either  due  to 
infection,  or  masturbation,  or  anj^  other  cause. 

We  are  well  aware  that  chronic  posterior  urethritis  is  the 
principal  pathologico-anatomical  cause  in  the  large  majority 
of  cases  of  sexual  neurasthenia. 
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If  Ave  examine  the  urine  of  such  a  pat-ient  when  voided  the 
first  thing-  in  the  morning  in  a  glass  bottle  and  examine  it  by 
transmitted  lig'ht,  we  observe  very  small,  white  threads  floating" 
around,  which  under  the  microscope  appear  as  mucus  threads, 
and  in  which  numerous  pus-corpuscles  are  lodged,  sometimes 
mixed  with  epithelium  and  in  some  cases  with  a  larger  or 
smaller  number  of  sperma  threads. 

If  the  mucous  contents  of  these  urethral  threads  pre- 
dominate, they  are  elastic  and  transparent;  if,  however,  the 
cell  elements  predominate,  then  the  threads  appear  cloudy 
and  broken. 
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